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INTRODUCTION

When Hurricane Hugo struck the South Carolina coast in September 1989, it left in its
wake the highest level of property loss of any hurricane in U.S. history. In addition to the
personal and property loss associated with the storm, public service delivery systems were
strained to their limits as governments addressed disruptions brought on by the storm. Not
the least of the impacts was the strain placed on solid waste management delivery systems.
Storm debris was significant with some counties reporting the loss of six or more years
worth of landfill capacity within the first few months after the hurricane. The loss of already
scarce landfill capacity came at a time when pending federal regulations already were
making new landfill permitting much more stringent and landfill construction much more
costly. These pending regulatory changes will make the impact of this natural disaster still
more difficult to bear for affected counties.
To address this problem, a number of counties struck by the storm approached the
Office of the Governor for assistance. A cooperative project involving the Economic Devel
opment Administration of the U.S. Department of Commerce, the State Budget and Control
Board, relevant councils of government, and participating counties was developed. The
Strom Thurmond Institute of Government and Public Affairs at Clemson University was
brought in to provide technical and planning assistance.
The five participating counties include Berkeley, Calhoun, Lee, Orangeburg, and Sumter
counties. These counties were not necessarily the hardest hit, yet they were each severely
impacted and agreed to participate in the project and to supply the necessary local matching
funds. The counties range in population from 12,753 to 128,776. They also differ in economic
base and relative growth rates. Still, all these counties share the common problem of what to
qo.}'Vith their solid waste management systems given the loss of landfill capacity as a result
of Hurricane Hugo and imminent federal regulations and state guidelines that will affect
operations in general.
Subtitle D of the Resource Conservation and Recovery Act enacted October 9, 1991 sets
new tighter restrictions on landfills. These regulations include requirements and standards
for liners, leachate collection and monitoring systems, and financial assurance. Designed
largely to protect groundwater resources, subtitle D regulations will drastically change the
way solid waste is disposed of in the United States. The transition from the traditional town
dump to sophisticated landfill disposal systems will not be without cost. Landfill construc
tion and operating costs will are expected to increase significantly under subtitle D restric
tions which are to become fully effective on October 9, 1993.
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To deal with tighter environmental regulations and rising costs associated with these
regulations, the Environmental Protection Agency has called for a four part integrated solid
waste management approach including source reduction, recycling, landfilling and inciner
ation. That approach is used in this project to provide for environmentally sound collection
and disposal systems that are cost effective as well.
South Carolina like other states has enacted legislation to address the solid waste man
agement issue within the state. The Solid Waste Policy and Management Act of 1991, signed
by the governor on May 27, 1991, sets statewide goals and guidelines. Among the targets are
30 percent waste reduction to be met on a statewide per capita basis no later than six years
after enactment of the state legislation. No more than 50 percentof that figure may be met by
removal of yard trash, land-clearing debris, construction and demolition debris, white goods,
and waste tires. In addition, a recycling goal of 25 percent, calculated by weight, is set on a
statewide basis. The recycling goal also is to be achieved within six years of enactment.
The legislation requires that counties and/or regions develop solid waste management
plans. The plans are to assess the current waste stream and waste management operations,
project the future waste stream, evaluate options and develop a framework to guide future
waste management operations consistent with the state plan. Funds from the State Solid
Waste Trust Fund are to be distributed to counties meeting waste reduction and recycling
targets.
Still, formal guidelines for local plans have not been prepared because state planning
efforts did not begin until late August 1991. When the present project was planned, it was
expected that state legislation would be passed in 1990 in which case the five county plans
would parallel state planning efforts. The one year delay at the state level put efforts in these
five counties out front relative to the development ofstate planning guidelines.Nonetheless,
efforts have been coordinated with state officials from the Department of Health and Envi
ronmental Control and the State Solid Waste Task Force to assure co:nsistency. Guidelines
used in this planning effort are likely to be substantially the same guidelines as those to be
included in the state plan due a year from now. From that standpoint, these five counties
may be viewed as either pilot counties or guinea pigs.
For the five counties included in this project as well as other affected counties in South
Carolina, Hurricane Hugo merely exacerbated an emerging problem. By depleting landfill
capacity, the storm made these counties still more vulnerable to changing conditions with
respect to solid waste management. Environmental degradation, particularly with respect
to groundwater resources has led to tighter restrictions at both the federal and state levels.
Yet, at the same time, solid waste management is becoming an economic issue as well. It is
estimated that landfill disposal costs in the state of South Carolina will increase five to
tenfold. Solid waste management will become a major line item in county budgets such that
environmentally sound yet economically efficient waste management operations must be
developed to minimize the fiscal impact on county budgets. Failure to develop sound solid
waste management programs could result in economic development constraints for coun
ties that are not able to deal effectively with this issue.
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The remainder of this report deals with the planning process, significant features of the
plans and conclusions drawn from the study. The planning process includes a discussion of
how individual county committees were structured, guidelines developed as part of the
planning process, and a discussion of how individual components of the plans were ad
dressed. The features of the plans highlight the major findings. Some similarity exists be
tween plans because the initial guidelines were the same; yet individual plans differ given
the uniqueness of the counties and the approach taken to solid waste management within
each county. Conclusions are drawn from these collective experiences that may have rele
vance for other counties as they begin to develop solid waste management plans. The five
county plans are attached. These plans again are similar in format given that the initial
guidelines were similar. Still, the individual plans differ in substance and approach because
they were developed independently by each individual county advisory committee to
address the unique circumstances within each of the five counties.
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THE PROCESS FOR DEVELOPING A SOLID WASTE MANAGEMENT PLAN

Because solid waste management (SWM) plans tend to be very unique for each planning
region, one conclusion concerning the formulation process is that it, too, would be very
region specific. One of the interesting observations discovered in comparing this process for
the five counties is that the methodology used was amazingly similar. While the final plans
were as unique as the counties, the differences actually appeared rather late in the process
and, in fact, were tangential to the process itself.
A precursor to any discussion of the methodology is an understanding of the basic
philosophy which was used in the counties. Foremost was the use of a citizen's group,called
the citizen's advisory committee (CAC), to develop the proposed SWM plan. The CACs
were appointed by county council providing geographic distribution, and included citizens
from various constituent groups, some with special expertise in a field related to SWM, as
well as industry representatives, and members of political units, civic organizations, and
local environmental groups. This approach presumed that a group of citizens will approach
a solution that is more sensitive to the local socio-political-economic climate than a consult
ant acting in isolation. It is expected that this approach involving citizen participation leads
to greater public input and increased acceptance of the plan. The education received by the
committee members involved in developing the plan creates a well versed group of peer
advocates of the plan throughout the county. It is further anticipated that these reasons also
will have an effect on county councils. For example, county cou..ncil may have greater
confidence in the potential success of a plan created by citizens and are more likely to reflect
that increased confidence by endorsing and implementing the plan as presented.
Thus, each county formed a CAC to formulate the proposed SWM plan. An analysis of
the constituency of the CACs revealed some common traits. The committee members who
stayed active throughout the year lqng process ran local businesses or industries and were
quite sensitive to the economic factors; were strong advocates for all forms of recycling;
hauled municipal solid waste (MSW) as a business or worked in handling waste for a
company; were local ministers, community workers, or educators with a strong sense of the
right thing to do regardless of cost; and enjoyed being mediators and compromisers to get
solutions developed.
As noted above, the processes of plan development were very similar in all counties.
Specifically, the key phases of the methodology include:
1. waste stream assessment
2. subcommittee assignments
3. educating the CACs on basic elements of SWM management
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4.
5
6.
7.
8.
9.
10.

review and documentation of current conditions, and costs
demographic projections for the county
gathering information on SWM disposal alternatives
committee recommendation of potential alternatives
economic evaluation of the feasible alternatives
selection of recommendations, and
preparation of the final report.

Experience with each of these areas is documented below, citing specific examples where
appropriate.
Waste Stream Assessment

All five counties in the study depend almost exclusively on landfill disposal of their solid
waste. Therefore, defining the amount and kind of waste being disposed of is critical to the
decision making process. The process of gathering such information is typically identified
as waste stream assessment. While the literature indicates some general guidelines to
follow, the approach taken here is adapted somewhat based on local conditions and data
needs.
Initially, the waste stream was separated into four broad categories by source: residen
tial-commercial, industrial, construction and demolition (C&D), and special wastes. Each
category was further divided into subcategories to reflect waste stream components. The
Sumter County assessment is included on the following page as an example.
Collecting the data also merits discussion. The data requirements include accurate
measurements of total weight and/or volume of each SWM component that is deposited in
the landfill. The first complicating factor is that the waste stream composition changes
throughout the year. For example, grass clippings and leaves are less typical in the winter
months. Hence, to gain an accurate picture, it is important to sample the waste stream
several times during the year and to insure that proper seasonal adjustment are made to the
annual totals. Another set of issues concerns the data collection process. The most accurate
and dir€ct method for gathering industrial, C&D, and special waste data is use of gate
receipts, noting the source where possible. It was soon discovered that accurate ledgers of
weight and source were not being maintained on a consistent basis. Reasons for failing to do
so varied among court ties but included no scales, a 0 1eements with certah""1 haulers to bypass
the scales, and citizens who refused to use the scales. Hence, the raw data was accumulated
in a number of ways including actual weight measurements from gate receipts, size of
truck and number of runs, and estimates of pickup truck or utility trailer loads, in order
of decreasing accuracy. Among the problems with quantifying the latter two classes of raw
data are the degree to which the truck or trailer is full, the density of any commingled
material, the amount of compaction, and the fraction of a commingled load which actually
is a certain type of waste. Clearly the estimation process is part science and part best guess.
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Composition of Solid Waste Stream for Sumter County
A. Residential-Commercial*

Tons Per Week

%

1. Yard wastes
2. Paper
3. Old corrugated cardboard (included
in2)
4. Plastic bottles
5. Metal
6. Glass containers
7. Miscellaneous plastics
8. Biodegradables
9. Other

9
327

1
36

0
36
55
64
136
136
145

0
4
6
7
15
15
_J_Q

Subtotal

908

100

B. Industrial**
1.
2.
3.
4.
5.
6.

Tons Per Week

Paper-old corrugated cardboard
Plastic
Metal
Wood (pallets, etc.)
Textiles
Miscellaneous

Subtotal
C. Construction and Demolition**

1.
2.
3.
4.
5.
6.
7.
8.

Trees and stumps
Used lumber
Paper-old corrugated cardboard
Masonry materials
Soil (dirt)
Roofing materials
Metal
Mixed materials

Subtotal
D. Special Wastes**
1.
2.
3.
4.
5.
6.
7.

12
0
2
8
10
172

JH.

204

100

Subtotal

%

9
37
9
28
37
65
14
264

2
8
2
6
8
14
3

-2Z

463

100
%

28
180
14
3
6
19

10
65
5
1
2
7

-1a

_lQ

278

100

1,853
Total All Categories
*Basea on table sort (compos1bon anct we1gnts)
**Based on landfill gate records (source, category, and weights)
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6
0
1
4
5

Tons Per Week

Tons Per Week

Sludge
Ash
Yard waste (bulk)
White goods
Furniture, rugs, etc.
Tires
Miscellaneous

%

For residential and commercial waste, random table sorts were conducted at each of the
landfills. Work crews drew samples from the waste stream sorting them into waste catego
ries including paper, plastics, metals, yard wastes, etc. Table sorts typically were done over
a two to three week time period rotating among the individual counties. The procedure was
repeated then to provide seasonal variation within the waste stream.
The most important features of the waste stream assessment are (1) initial division by
source type and further subdivision by type of waste, (2) assigning type of waste by visual
inspection thus minimizing the amount of commingled waste to be apportioned, (3) record
ing waste that enters the landfill, including weekend disposal, and not excluding haulers
that are permitted to bypass a record keeping system. A contribution of this study was the
development of a protocol and standard forms that are being used by these counties to
obtain a reliable waste assessment. As noted earlier, the assessment procedure involves
obtaining gate records of weight and performing a hand sort of a representative amount of
the commercial-residential commingled waste to derive the fraction which can be recycled
or composted. The methodology developed also involves gate records for other waste
generators indicating weights, source, and principal components of the load.
Subcommittee Assignments

Each CAC was divided into working subcommittees. The topical areas addressed by
subcommittees were landfill planning, recycling, public awareness and solid waste man
agement. These assignments enabled members to focus on one specific area and distributed
the actual work into smaller groups.
Education of the CA Cs

The initial phases of the project demanded that the committee be briefed on fundamen
tal, pertinent aspects of solid waste management, current MSW practices in the county, and
pending regulations and legislation. The first several meetings were spent on information
dissemination to the committees, discussion of the committee's charge, and subcommittee
assignments. This process continued throughout the entire project, with certain topics
reviewed on more than one occasion. It took four to six months for the CACs to reach the
point where they had both the knowledge and confidence to apply this information for
decision making. This phase has profound effect because success means a well informed
decision will be made and accurate information gets filtered to friends and neighbors of the
committee members. It is important to note that at least one principal investigator attended
virtually all of the county meetings at each location. This participation not only served to
insure continuity between Clemson University and the CACs but also provided a continu
ing resource for this educational task.
There is little doubt that this aspect of the project is the one that will provide the most
long-term value for these counties. The initial SWM plan will be modified, approved,
implemented and forgotten. The incremental gain in the knowledge of the committee
members will be a benefit for many years.
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Committee Review and Documentation of Current SWM Practices and Costs
Among the first tangible actions of the committees is documentation of current solid
waste management practices in the county. For example, the landfill planning subcommit
tee determined all aspects of the current status of the landfill from estimated remaining life
to tipping fees and hours of operations. The recycling subcommittee investigated all
recycling that was taking place in the county, from industrial efforts to drop-off centers in
front of retail establishments. Again, accurate and timely information is crucial because it
becomes a cornerstone in the decision making process.
Another critical issue associated with current practices is itemization of all costs associ
ated with SWM disposal. Full cost accounting has been associated with other public pro
gram areas and also has particular relevance to solid waste management. Succinctly, this
accounting method requires that all costs, from all sources, be itemized if they are related to
solid waste handling and disposal. Solid waste activities often are undervalued because of
overlap with other program areas including roads and maintenance, litter control, finance
and general administration. fu addition, capital facilities and equipment are typically val
ued at purchase price rather than replacement cost. Knowledgeable county administrators
and-or pertinent department heads are indispensable in identifying all the hidden costs. fu
this study, all costs pertaining to SWM were identified by the source of funds and prorated
to SWM. These costs include:
1. personnel costs for full-time and part-time workers, and workers shared
between departments including salaries, fringes, social security, etc.
2. vehicle and equipment costs such as fuel, lubricants, tires, maintenance, in
surance, maintenance of green box sites
3. amortized capital costs associated with land, landfill machinery, and equipment; in general, replacement costs should be used.

Without an accurate assessment of the full costs associated with solid waste management
activities, SWM services will be undervalued and a portion of costs will be borne by the
general fund.
Formulation of Demographic Pr?jections for the County
The volume and composition of the solid waste stream is largely a function of demo
graphic and economic conditions that exist within the service area. For that reason, an
assessment of current and projected demographic and economic trends within the region is
essential to understand present and future demands on the system. Projections at the
county level provide a basis for determining aggregate demand over the planning horizon.
Still for solid waste planning, more disaggregate projections are often needed to plan collec
tion systems, transfer stations, and dropoff centers as well as for the siting of new landfills.
fu the present study, projections are made at census county division (CCD) detail. In the five
counties, the number of CCDs range from 4 to 13 depending upon both population density
and the geography of the individual county.
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Gathering of Information on Solid Waste Disposal Alternatives

There are many possible solutions to the SWM problem using a wide range of technol
ogy. While landfilling is an essential element of all plans and technical aspects of incinera
tion are reasonably well known, a spectrum of options based on recycling and composting
should be explored. Information was collected on a wide variety of these options and
disseminated to the committee. As an example, options associated with recycling included
everything from voluntary programs where citizens are provided the opportunity to dis
pose of paper, metals, plastic, and glass at conveniently located collection facilities to very
elaborate mass sorting systems which take commingled solid waste and, through a combi
nation of hand and electrermechanical sorting devices, remove a large fraction of the recy
clables and use much of the remainder either for fuel or as compost. The cost of these options
tends to increase with sophistication and efficiency; however, some level of detail concern
ing efficiency and cost is required for a rational decision to be synthesized. Hence, gathering
this information is another important step in the development of a SWM plan.
As part of this phase, information concerning the cost of subtitle D landfills must be
obtained as well as details on privatization options. At this time, data on these two areas
can be quite difficult to pin point and are often conflicting. It is important that all informa
tion be reported, relegating the task of assigning priority the confidence and usefulness to
a later step.
To use the jargon of modern problem solving, this phase of the process is referred to as
brainstorming. Committee members should not focus on alternatives based on precon
ceived notions of cost or effectiveness. Typical preconceptions were that we can't afford an
incinerator so let's not look at one and that private landfills are all bad. This phase of plan
development is not designed to do screening, but to •identify all options. Also note that it
may be appropriate to invite sales representatives of particularly interesting or unique
options to make brief presentations to the CAC during this phase. If that approach is taken,
more than one option should be presented and individual presentations should be viewed
critically as one of a number of alternatives to be considered at this phase of the planning
process.
Initial Screening of Potential Altema_tives

Based on reports of the subcommittees on current conditions and information on possi
ble alternatives, the committee discusses initial opinions on which alternatives appear rea
sonable for the county. At this point, the number of options could generally be reduced to
around five by eliminating consideration of both the highest cost options and options that
the committee felt were untenable for their region.
One critical fact for the counties selected in this study concerned possible economies of
scale for subtitle D landfills. (The best current information on these landfills is contained
in a section of each report for reference.) The simple fact is that for counties with a total
current solid waste stream of 400 tons per day or less gains from aggressive recycling
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programs will be somewhat offset by increases in per ton disposal costs in the landfill. For
the smallest counties, the cost per ton for landfilling is potentially quite high if they choose
to construct their own landfills. Issues surrounding use of private commercial landfills and
I or the formation of regional landfill authorities become more critical as the size of the waste
stream decreases and the per ton cost increases. Recognition of these facts suggests that
several options which might have summarily been deleted previously became quite feasi
ble.
Economic Evaluation of the Feasible Alternatives

Until this point in the process the only costs considered were associated with those
options which were obviously so expensive that the alternative was not feasible for use in a
particular county. This phase of the methodology is concerned with quantifying the relative
costs of each of the remaining feasible alternatives. The two criteria which are considered in
this cost analysis are the total discounted net present value of the alternative (capital and
operating costs) over a 20-year planning horizon and the annual costs associated with the
first few years. There are any number of valid analysis methods ranging from back--of-the
envelope calculations to quite sophisticated computer models. The method chosen de
pends on the size of the model and the number of repetitive runs required.
A computer-based spreadsheet model was chosen for this study for three primary
reasons. First, the model can accommodate a rather extensive data base, including most of
the information generated in all previous phases as well as estimates of economic factors (for
example, interest rates). Second, it is important to recognize that the answers output from
the model must be presented in terms of their robustness to changes in key parameters. The
reason for this requirement is that some of the information is of dubious origin and its
accuracy is questionable. Thus, confidence is placed in those solutions which are robust
with regard to changes in the key parameters which means that a potenti::i lly very large
number of calculations are required. Finally,if themodel is to eventually become a planning
tool, it mustbe easy to use and run on a computer that is accessible to county officials. Hence,
a standard spreadsheet software package became the basis for the model.
· The costs associated with each of the possible alternatives are combined in the model to
generate annual cash flows consisting of all capital expenditures and yearly operating cost.
Additionally, the waste stream is recorded and used as the basis for determining actual
amounts of waste diverted from the landfill as well as the amount that is required to be
landfilled. The demographic information as well as waste reduction and recycling targets is
used to increase or decrease the volume of the waste stream over the planning horizon. In
general, nearly all of the information collected in the preceding phases is used in the model.
After annual cash flows are generated, the annual costs are reported as are the total discount
ed net present values of the alternative. Finally, a number of runs are generated by varying
the key parameters, and the results are reported as a function of these variations.
In conclusion, the information generated in this phase still must be used very cautiously.
The absolute costs are really not important; the real value is contained in the relative ranking
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and the sensitivity to changes in key parameters. While far from perfect, the model provides
another information element of the decision process.
Selection of Most Viable Alternatives

The CAC could now order the alternatives according to the needs of the particular
county. A great deal of information was available at this point and the committee could
deliberate and weight socio-political issues against economics, weighing wants against
needs, and considering what's best for the county. These deliberations are tedious, howev
er, the committee will be in the best possible position to do the work It is possible that this
process may require visits from some of the sales representatives for further clarification or
more evaluations using the economic model. This phase is critical to the process, so that
questions should be answered to the extent possible. The output of this phase is a list of
recommendations (hopefully no more than two or three), possibly ranked, from which
county council may ultimately select. Critical supporting evidence should be noted for
inclusion in the final report.
Final Report

The information on current status of operations and evaluation of alternatives as well as
supporting evidence must be documented in the final report. This report becomes the
basis for county council to make its decision and, as such, should be as clear, thorough and
concise as possible. It is important that the entire document be reviewed by a person not
associated with it development to insure the above mentioned components of the plan have
been addressed. If this document is not credible, the months of work which lead to its
creation will have been largely wasted.
Development Summary

This project lead to a methodology for the development of a SWM plan. Successful
completion of the planning process required the talents of a variety of people; it did not
depend on one or two exceptionally gifted individuals. A chairman who is an experienced
mana~r, comfortable with delegating responsibility and then organizing the input is a
tremendous asset. Because much of the work is done in the subcomn1ittees, it is important
that they are selected carefully and that members are willing and able to meet regularly
outside of the normal committee meeting times. Finally, this process seems to insure a large
measure of ownership within the group. Members who contribute, even a marginal amount,
appear to be very proud of the work accomplished and the final document.
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FEATURES OF THE COUNTY SOLID WASTE MANAGEMENT PLANS

Each county solid waste management plans developed in this project is uniquely differ
ent; however, each has common elements. This section will summarize the common ele
ments and highlight the contributions of the plans as related to the tasks of this project.
During this project, both state and federal regulations were promulgated which impact
county SWM systems. The EPA implemented the subtitle D of the Resource Conservation
and Recovery Act which requires upgrading the landfill design, construction and operation
requirements. The South Carolina Solid Waste Policy and Management Act was signed into
law on May 27, 1991. Mandates of both federal and state legislation are significantly impact
ing the development of county SWM plans.
A requirement in the S.C. Solid Waste Policy and Management Act states that each
county must appoint a citizens advisory committee. As noted previously, CACs were
central to this project. Each county council, has indicated that the project CAC will be the
nucleus for the long-term CAC. It is believed that this project will provide individuals who
are knowledgeable about SWM issues in their respective counties.
Another positive contribution of the CACs was to bring dialogue between the city SWM
system personnel and the county SWM personnel. In all cases, municipal and county
cooperative SWM activities were begun. The initial focus was primarily upon recycling
efforts. Also, municipalities and counties recognized the need for a cooperative effort to
improve litter control enforcement to offset expected increases in littering due to higher
SWM disposal costs for individuals and businesses.

Coll~ction of Solid Waste
Cost of collection of solid waste have been over 50 percent of total handling costs.
Therefore, every plan needs to assess the collection system and target cost saving areas. For
urban areas, curbside collection of residential solid wastes is common. Areas of urban solid
waste collections that can be targeted for cost savings are twice per week pick-up, backyard
versus curbside pickup, mechanized loading of collection containers, etc. Some of these
practices are being planned for implementation by city public works departments in the five
counties of this project.
Currently, counties operate the rural solid waste collection system which typically con
sists of green boxes. The unstaffed green box system is not satisfactory for several reasons:
people spill trash and do not pick it up so the site is an eyesore and a place for rodents to
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breed; wastes that should be handled separately (for example, white goods, tires, yard
wastes and tree limbs) are placed in the boxes or dumped at the site; and household
hazardous wastes are dumped into the boxes. A common goal in each solid waste plan of
this project was phasing out green box sites for staffed recycling and solid waste collection
centers (drop-off centers).
Recycling and Waste Reduction

Both EPA and South Carolina have set goals of25 percent for recycling and 30 percent for
waste reduction of solid waste generation; therefore, components in the county plans were
based on these amounts. Recycling of solid waste materials is addressed first because it can
be included in the waste reduction goal. The method of collection of urban and rural
recyclables is addressed in the previous section. A materials recovery facility (MRF) is
needed to process the collected recyclables. Economies of scale require that municipalities
and the county cooperate on the MRF. Recycling options are addressed in each county
report in this project.
The counties can initiate waste reduction programs with businesses and industries by
targeting those solid waste generators identified in the waste assessment as major contribu
tors. The counties will approach these businesses and indus tries and request their voluntary
participation in waste reduction. At the same time, the counties will institute incentives for
waste reduction such as user fees based on the amount of MSW sent to the landfill and more
reflective of the full cost of operations as well as tax abatements for waste reduction activi
ties.
Siting Solid Waste Facilities

All counties will need access to lined landfills (subtitle D). There are three options for
owning and operating a landfill which can be considered: a county landfill, a regional public
landfill or a regional private landfill. All three options were considered by each county CAC
in this project. The larger counties are proceeding to evaluate siting and developing a
county landfill but at the same time are investigating regional opportunities. The small,
rural cormties determined that they may need to use a private or regional public landfill.
Yet, each county wants to maintain fle1bility in choosing its own best option.
Both for regulatory and cost reasons, counties should develop inert landfills to handle
construction and demolition debris. Siting and receiving permits for inert landfills will not
be as difficult as for lined landfills. Recycling and reuse of construction and demolition
materials should be incorporated into the handling of materials at inert landfills. Each
county CAC recommended proceeding with siting and developing an inert landfill.
For reasons similar to those for inert wastes, yard wastes and other cellulosic materials
need to go to a composting facility. Siting and permitting a compost facility also will be
easier than a lined landfill. Each county CAC in this project recommended developing a
compost facility.
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Privatization
Each county expressed concern about entering into a private contract for waste disposal,
fearing that it would lose control of its options for solid waste management. Where privat
ization was proposed, it was for a limited time to allow evaluation of other alternatives.
Some form of county control is recommended. For example, the Sumter CAC recommend
ed contracting with a private firm to establish and manage a material recovery facility on
county owned property for a three year-period. Lee County has contracted with a private
firm to develop a regional solid waste landfill. As the host county, Lee County will receive
free landfilling of its wastes and a small tipping fee for each ton of solid waste from out of
county.
Regionalization
The S.C. Solid Waste Policy and Management Act directs the counties to decide whether
they will enter into a regional solid waste plan or operate a county solid waste system.
Regional planning on a statewide basis has not been started. Therefore, the counties in this
project are not able to make definite decisions in this regard. Probably, within the next two
years, the councils of government and the S.C. Association of Counties will develop guide
lines and protocols for regionalization. The county plans in this project suggest evaluation
of regional options in the future.
Full Costs of Operations
As part of this project, the full costs of solid waste operations in each county were
determined. The South Carolina Solid Waste Act requires the counties, beginning in 1993,
to annually determine the full cost of their solid waste operation. The procedures used in
this project for full cost accounting will be implemented by the counties to maintain annual
full costs of operations.
Solid Waste Management Coordinator
· - ~:tvfost counties will need a SV'v'lvf coordinator to manage the vruiety of problems associat
ed with recycling, source reduction, composting, landfilling, public education and general
management features. The South Carolina Solid Waste Act requires a certified operator for
each landfill. Even the counties that opt for a private or regional landfill recommend having
a person on their staff who is a certified operator. Certification of the SWM coordinator
would be a logical step for counties without landfills.
Education
Citizens will play a major role in solving any county's solid waste management prob
lems. It is vital th at public education become a priority in any county SWM plan. An
informed citizenry can bring economic and political pressure to bear in support of waste
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reduction and environmental conservation. A citizen education and awareness plan needs
to include but not be limited to the following:
• Notification of changes in the handling of solid waste well in advance of the dead
lines.
• Television, radio and newspaper coverage concerning landfill problems, solid waste
reduction, recycling and ways to better manage our natural resources.
• Educational solid waste messages as utility bill stuffers and on visible displays.
• Involvement oflocal businesses and industries in educating their employees and the
public.
• Involvement of community groups (for example, garden clubs, civic clubs, scouts,
churches and others) in solid waste projects.
• Sponsorship of poster, essay and other contests in schools and the community.
• Development of solid waste curriculum for use in public and private schools. Use
appropriate existing material as applicable.
Through education, a reduction in the amount of solid waste generated at the source
(household, commercial and industrial level) can be attained. Implementation of an educa
tion program is the key to successful implementation of a county solid waste management
program.
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CURRENT STATUS OF WASTE MANAGEMENT PLANS

Solid waste management plans for all five counties have been prepared and presented to
the respective county councils. Copies of each of the plans are attached. As mentioned
earlier, the basic format of the plans is similar based upon initial guidelines presented to the
respective advisory committees. Still, the substance and direction of the plans differs some
what given the conditions and preferences existing in each of the individual counties. The
individual county plans were presented to county council as follows:
Sumter County, November 6, 1991
Berkeley County, November 16, 1991
Orangeburg County, December 2, 1991
Calhoun County, January 13, 1992
Lee County, January 14, 1992

CONCLUSIONS
Debris from Hurricane Hugo had significant impact on landfill capacity for counties that
fell within the path of the storm. This impact accentuated for these counties the effects of
tighter solid waste management regulations felt throughout the United States. These more
stringent environmental controls will have economic ramifications as well. Counties that fail
to develop not only environmentally sound but economically efficient solid waste manage
ment programs may experience fiscal stress and potential development constraints.
The five solid waste management plans attached as part of this report represent pilot
studies as forerunners to the South Carolina Solid Waste Policy and Management Act of
1991. It is hoped that the experiences in these counties will prove helpful to other counties as
they begin to weigh solid waste management options and to develop their own solid waste
management plans.

APPENDIX

BERKELEY COUNTY SOLID WASTE
MANAGEMENT PLAN

Presented to County Council
November 16, 1991

PREFACE

Berkeley County is one of five counties in South Carolina selected to be part of a project
designed to assist in developing a comprehensive, integrated solid waste management plan
for each county. Berkeley, Calhoun, Lee, Orangeburg and Sumter counties were selected to
participate because they had received significant damage from hurricane Hugo in 1990
which dramatically shortened the life of their landfills. The Strom Thurmond fustitute of
Government and Public Affairs at Clemson University coordinated the study and has
provided technical assistance. Funds to conduct the project were provided by the U.S.
Department of Commerce, Economic Development Administration, by the South Carolina
Budget and Control Board, by the counties, and by Clemson University.
The Berkeley County Council appointed a citizens advisory committee (CAC) to devel
op a solid waste management plan with recommendations to the county council. The
members of the CAC are listed at the beginning of this report. The CAC first met in
November, 1990. Four subcommittees were appointed which addressed the issues present
ed in this report. Clemson University personnel functioned as facilitators to the CAC,
provided technical and economic information, and assisted in the waste assessment con
ducted for Berkeley County.
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GLOSSARY

Composting: Decomposition of solid organic material, (for example, leaves, grass, brush, etc.)
under aerobic and thermophilic conditions to produce a stable, humus-like material.

Construction and Demolition (C & D) Debris: Solid waste resulting from construction, remod
eling, repair and demolition of structures, roads and land clearing.

Convenience Center: A staffed site usually established in place of green box sites, to which
citizens bring solid waste. Here recyclable materials are collected separately and
mixed waste is usually compacted for transport to a landfill.

Incineration: The controlled burning of solid wastes usually with energy recovery and air
emission controls.

Industrial Wastes: Wastes produced by industries, factories, processing plants, etc.
Inert Landfill: A disposal site for construction and demolition debris or other materials not
subject to tighter landfill restrictions.

Landfill: A disposal facility in which solid wastes are buried in a controlled manner to avoid
environmental contamination and nuisance conditions.

Landfill Liner: A layer of soil engineered to reduce hydraulic (water) conductivity and a
synthetic film (geomembrane) usually of high density polyethylene UIDPE) placed
in the bottom of a landfill.

Material Recovery Facility (MRF): A facility for processing recyclable materials to prepare
them for shipment to a processor (secondary market).

Mixed Waste Recovery Facility: A facility that receives mixed solid wastes and sorts and
prepares recyclable materials for a secondary market.

Recycling: The use, reuse or reclamation of waste material.
Privatization: A contractual arrangement where private industry provides a service which
is otherwise provided by a public entity, for example, collection of residential solid
waste, operating a materials recovery facility, operating a landfill, etc.

Regionaliz.ation: A procedure where two or more public entities agree to work in cooperation
to provide a service within their jurisdiction. It is frequently structured as a public
authority.

Source Reduction: Decreasing the quantity (also the toxicity) of material that ends up in the
solid waste stream by altering manufacturing processes and consumer habits.

Solid Wastes: Waste materials handled in a solid form from households, businesses, institu
tions and industries. Also called garbage.
Special Solid Wastes: Items in solid waste stream that present problems if landfilled, for
example, tires, car batteries, sludges, household hazardous wastes, white goods, etc.
Alternative disposals and reuse options are required.

Subtitle D Landfill: A lined landfill as required by recent Environmental Protection Agency
regulations which include collecting and treating leachate (internal water), landfill
gas management, groundwater monitoring and corrective action when required,
proper closure requirements, and .financial assurance to handle unexpected costs
Oiabilities).

White Goods: A general term referring to appliances-stoves, refrigerators, washers, dryers,
ovens,etc.

Yard Wastes: Organic materials produced in lawn, gardening and landscaping activities, for
example, leaves, grass clippings, brush, plant residues, etc. Preferred method of
disposal is by composting.
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INTRODUCTION
Berkeley County residents are facing increasing costs for the collection and disposal of
their solid wastes. These increased costs are due in large part to the need to prevent
environmental pollution from the present practice of landfilling.
The United States Environmental Protection Agency (EPA) has recently promulgated
regulations which require upgrading landfills to include liners, leachate collection and
monitoring systems. To minimize the economic and social costs of the regulations, EPA has
stressed the need to implement integrated solid waste management. Integrated solid waste
management is a four-step approach of source reduction, recycling with composting, incin
eration with energy recovery when appropriate, and landfilling of solid wastes. Whether
driven by environmental regulations or economic considerations, Berkeley County should
proceed with a solid waste plan that incorporates EPA' s four-step approach.
EPA' s comprehensive standards for municipal solid waste landfills, issued under subti
tle D of the Resource Conservation and Recovery Act, include location restrictions, facility
design criteria and operation procedures, corrective action measures and closure standards.
EPA is also requiring groundwater and gas monitoring at all landfills. The regulations will
also help minimize general nuisance problems associated with landfills. The states are
primarily responsible for the implementation and enforcement of the new rules. They are
required to incorporate the federal standards into current state waste permitting programs.
In general, the regulations apply to all municipal landfills that receive waste after Octo
ber 9, 1991, thedatetherulewaspublishedin the Federal Register. If a landfill stopped taking
waste before October 9, 1991, the requirements do not apply. If the landfill stops taking
waste after October 9, 1991, but before October 9, 1993, when the regulations go into effect,
~e.facility only has to comply with the rule's final cover requirements.
The South Carolina Solid Waste Policy and Management Act of 1991, which was signed
by the governor on May 27, 1991, has two general provisions which need to be considered
in developing Berkeley County's solid waste management plan. The act states that not later
than six years after the date of enactment, it is the goal of South Carolina to reduce, on a
statewide per capita basis, the amount of solid waste being received at landfills (or inciner
ated) by 30 percent, calculated by weight using the 1993 solid waste level. fu addition, not
more than 50 percent of this goal may be met by the removal of yard trash, land-clearing
debris, and waste tires from the waste stream. Also not later than six years after the date of
enactment, it is the goal of the state to recycle, on a statewide basis, at least 25 percent,
calculated by weight, of the total solid waste stream generated in the state. It is the policy of
South Carolina that each county or region make every effort to meet, on an individual basis,

the state solid waste recycling and reduction goals and that each county or region, and
municipalities located therein, which meet these goals be financially rewarded by the state.
Several other sections of the act also apply to Berkeley County's solid waste planning
process:

Deadline

Legislative Requirement

Nov 27, 1991

The owner or operator of a municipal solid waste landfill shall pre
pare and submit to DHEC (Department of Health and Environmental
Control) a waste inspection and analysis plan in order to restrict re
ception of special wastes, for example, pesticide wastes, liquid wastes,
sludges, industrial process wastes, spill clean-up wastes, etc. (Section
44-%-390)

May 27, 1992

There shall be established a local solid waste advisory council for each
county or region intending to submit a solid waste management plan.
(Section 44-96-80 [N])

May 27, 1992

No person shall knowingly deposit whole waste tires in alandfillasa
method of ultimate disposal. (Section 44-%-170[F])

May 27, 1992

Used oil cannot be placed in municipal solid wastes and can only be
disposed of by delivery to an approved recovery-reuse facility. (Sec
tion 44-96-160)

May 27, 1992

Used lead acid batteries cannot be placed in municipal solid wastes
and can only be disposed of by delivery to an approved recovery
reuse facility. (Section 44-96-180)

Aug 27, 1992

Yard wastes and land clearing debris shall not be landfilled but shall
be handled in a separate waste composting facility. (Section 44-96-

190)
..
Nov 27, 1992

Scales shall be installed at all landfills to weigh and record all solid
waste when it is received. (Section 44-96-80[M])

Nov 27, 1992

Each county shall notify DHEC in writing whether it intends to sub
mit a single county solid waste management plan or to participate in
a regional plan. (Section 44-%-80[G])

Nov 27, 1992

Each county will participate in waste tire clean-up efforts and estab
lish approved waste tire accumulation sites. (Section 44-96-170[D])

May 27, 1993

Within one year after DHEC promulgates regulations for a method of
calculating the full costs for solid waste management, local govern-
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ments shall determine the full cost for solid waste management with
in its service area for the previous year and publish the information
locally. (Section 44-96-90[B])
May 27, 1993

No person shall be an operator of a solid waste management facility
without completing a DHEC approved operator certification course.
(Section 44-%-460[C])

Feb'Zl, 1994

Within 15 months after DHEC submits to the governor the state solid
waste management plan, each county or region must prepare a solid
waste management plan. (Section 44-96-S0[A])

May 27, 1994

White goods cannot be placed in municipal solid wastes or disposed
of in municipal solid waste landfills (Section 44-96-200).

The following report analyzes various solid waste options relating them to current and
projected conditions in Berkeley County. Background information on waste assessment,
demographic data, current recycling and solid waste management programs, and calcula
tions of full cost for solid waste management is presented first. A discussion of alternatives
is presented next. The report concludes with a section on recommendations for the devel
opment of the county's integrated solid waste program.
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SOOOECONOMIC TRENDS AND PROJECTIONS FOR BERKELEY COUNTY
Demographic Trends and Projection

According to the 1990 census, the population of Berkeley County is 128,776, more than
triple the 1%0 population of 38,1% (Table 1). The 237 percent increase in population over
this period makes Berkeley County one of the fastest growing counties in the state with a
growth rate well above the state average of 46.5 percent. Much of the county's growth
appears to have occurred as industrialization in the Charleston-North Charleston metropol
itan area spread beyond Charleston County into adjacent Berkeley and Dorchester counties.
In spite of the dramatic increase in population reported by the 1990 census, local officials feel
that the census seriously under reported population in the county.

Table 1

Berkeley County Demographic Trends, 1%0-1990
Census County Division

1960

1970

1980

1990

% Change

Bonneau
4,308
4,472
6,962
7,431
72.S
Cordesville
3,083
2,820
3,128
3,328
7.9
3,902
3,723
Cross
5,050
5,630
44.3
11,573
30,411
58,157
86,669
Goose Creek-Hanahan
648.9
12,354
Moncks Corner
6,688
6,904
15,519
132.0
6,277
6,894
6,742
6,127
2.3
St. Stephen
Wando
1,900
1,942
2,799
3,305
73.9
94,727 128,776
981.9
Total
38,196
56,399
Source: U.S. Census Bureau, Census ofPopulation and Housing for selected years.
Although all areas of the county grew between 1%0 and 1990, considerable variation in
relative growth occurred within the county (Figure 1). Population in the Goose Creek
Hanahan census county division (CCD) grew 7.5 fold from 11,573 to 86,669, accounting for
829 percent of all growth in the county. Proximity to Charleston and North Charleston, port
access, and available land appear to have been particularly important contributors to growth
in the Goose Creek-Hanahan area. The second highest absolute and relative growth oc
curred in the Moncks Comer CCD, which more than doubled in population from 6,688 to
15,519 during the same period. Over the past two decades, the population of municipalities
increased by 457 percent, while nonurban areas of the county grew by 128 percent (Table 2).
The largest absolute and relative increase occurred in Goose Creek where population grew
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County Census Division
•. -·1. St. Stephen Division
2. Bonneau Division
3. Cordesville Division
4. Wando Division
5. Goose Creek-Hanahan Division
6. Mone.ks Comer Division
7. Cross Division
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~ 50,000 - 99,999

D 100,000 - above

Figurel
Berkeley County, 1990 Population by Census County Division.

6

Table2

Demographic Trends of Incorporated Places in Berkeley County
Incorporated Places
1970
1980
1990
%Change
Bonneau
365
401
374
2.5
Goose Creek
3,825
17,899
24,692
545.5
Hanahan
13,224
13,176
Jamestown
190
193
-55.8
84
Moncks Corner
2,314
4,179
5,607
142.3
St. Stephen
1,506
1,850
1,697
12.7
All incorporated places 8,200
37,746
45,630
456.5
Unincorporated area
48,199
56,981
83,146
72.5
Note: Percentage of change is for 1970 to 1990.
Source: U.S. Census Bureau, Population Estimates for the State, Counties and Incorporated
Places, PL 94-171

from 3,825 in 1970 to 24,692 in 1990, a 546 percent increase over the last 20 years. Moncks
Comer also more than doubled in population from 2,314 to 5,607between 1970 and 1990.
Nonincorporated areas of the county grew by 72.5 percent from 48,199 to 83,146 over the
same time period.

Economic Trends
The economy of Berkeley County has experienced considerable growth in recent de
cades. According to census figures, the number of Berkeley County residents in the work
force grew by 199 percent from 9,414 to 28,142 workers between 1%0 and 1990 (Table 3). The

Table 3

Berkeley County Economic Trends. Employment by Industry.1960:1980
1%0
1970
1980
Indus~
Agriculture,orestry,
'f isheries and m ining
1,312
433
672
1,472
3,972
Construction
803
5,127
3,065
8,185
Manufacturing
Transportation and
641
1,156
2,699
communication services
1,121
2,193
6,170
Wholesale and retail
1,141
141
438
Finance,insurance
1,562
2,100
7,607
Services
489
1,335
2,619
Government
280
Not classified
15,202
9,414
28,142
Total employed
Note: Based on place of residence.
Source: U.S. Census Bureau, General Social and Economic Characteristics, 1%0-1980.
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largest absolute change occurred in the manufacturing sector as industrial development
helped to solidify the county's economic base. The largest relative change occurred in
finance, insurance, and real estate (709 percent), government (436 percent), trade (450 per
cent), construction (395 percent), and services (387 percent). This phenomenal increase in
service and trade related activities reflects a diversification and maturing of the local econo
my, especially in recent years.
Over the past decade, the number and diversity of nonagricultural jobs available in the
county has continued to expand, growing by 28 percent from 18,200 to 23,300 between 1981
and 1987 (Table 4). Note that figures reported in Table 4 are lower than those in Table 3
because they do not include agricultural workers and report employment by place of work
rather than by place of residence. The larger numbers in Table 3 suggest that despite
expansion of the local economic base a large number of Berkeley County residents continue
to commute outside the county for employment opportunities.
In terms of individual industrial sectors, manufacturing continues to be the largest
individual employer; yet manufacturing employment fell from 6,100 to 5,700 during the
1980s, and its relative share of the work force declined from 33.5 to 24.5 percent. The largest
gains in employment continue to be in trade, government, services and construction, reflecting a further maturing and diversification of the local economic base.
·
Demographic Projections

According to population projections made by the Division of Research and Statistical
Services of the State Budget and Control Board and the Strom Thurmond Institute at Oem-

Table4

Berkeley County Economic Trends. Employment by Industry. 1980 Census
Industry

1981

1983

1985

1987

1989

6,100
5,800
5,800
5,700
Manufacturing
6,600
Construction
2,000
2,300
2,000
2,500
2,600
Transportation and
1,000
utilities
600
600
800
1,000
Wholesale and
retail trade
2,800
4,100
3,300
4,700
2,000
Finance, insurance
and real estate
200
200
200
300
300
2,500
Services
1,700
2,000
2,200
2,600
7,300
Government
5,600
6,200
6,800
7,700
23,300
18,200
19,900
21,200
25,500
Total emEloyed
Note: Jobs available in the county.
Source: Labor Force and Industry, South Carolina Employment Security Commission for
selected years. These employment numbers are part of a U.S. Department of Labor series.
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son University, Berkeley County is projected to growby174percentfrom 118,300 to324,400
between 1985 and 2015 (Table 5). Based on those projections, Berkeley County will be
among the four fastest growing counties in the state growing considerably faster than the
state average. The projected distribution of county population is indicated in Figure 2.

Table 5
Berkeley County Demographic Projections, 1985-2015
Census County Division1985

1995

2005

2015

%Change

23,304
17,320
12,305
183.5
8,220
Bonneau
6,714
5,582
109.3
4,365
3,208
Cordesville
34,133
19,198
10,612
515.8
5,543
Cross
154,351
112,093
164.6
G. Creek-Hanahan 76,525
202,490
28,817
127.9
35,776
21,940
15,698
Moncks Corner
9,975
98.1
11,753
7,936
5,933
St. Stephen
222.4
7,255
4,947
3,173
10,230
Wando
242,498
1,421.6
324,400
174,198
118,300
Total
Note: Percentage change is for 1985 to 2015.
Source: Edward L. McLean, Cairen C. Withington and James B. London, Forecast of Popula
tion far South Carolina's Census County Divisions Through the Year 2015. Strom Thurmond
Institute of Government and Public Affairs, Clemson University, May 1990.

Within the county, the Goose Creek-Hanahan CCD is projected to grow from 76,525 to
202,490, the third largest absolute change among census divisions in the state over this time
period. In relative terms, the Cross CCD with a projected increase of 516 percent has the
second highest projected growth rate among CCDs in the state. Wando (222 percent), Bon
neau (184 percent) and Goose Creek-Hanahan (165 percent) are projected to have the next
highest growth rates. Five census divisions in the county are projected to be among the 20
fastest growing CCDs in the state, and population in all CCDs in the county is projected to
doubleover this time period. This rapid growth will place a strain on public service delivery
including solid waste services in the county.
Yet, because of the disparity between the 1990 population estimates on which these
projections are based and the recently released 1990 census figures for Berkeley County, the
previous projections must be reevaluated. Table 6 compares historical trends and the
county projections cited above with alternate population projections for the county. Alter
nate projection A adjusts its base to the 1990 census figure and then projects population to the
year 2015 at the previously projected growth rates. Alternate projection B assumes the rate
of population increase reported between the 1980 and 1990 census periods will remain
constant at 35.9 percent per decade through the target year 2015. Collectively, these projec
tions yield population estimates for the year 2015 ranging from 280,747 (alternative B) to
286,069 (alternative A) to 324,400 (projections in Table 5). Although some discrepancy exists
10

Table 6
Population Trends and Alternate Population Projections for Berkeley County,

1%0-2015

Year

Previous Projection*
Total
%Change

1%0
38,196
1970
56,399
94,727
1980
1990
146,000
2000
206,500
2010
291,000
324,400
2015
* See Table 5.

47.7
68.0
54.1
41.4
40.9
11.5

Alternate Projection A
Total
%Change

38,196
56,399
94,727
128,776
182,089
256,564
286,069

Alternate Projection B
Total
%Change

47.7
68.0
35.9
41.4
40.9
11.5

38,196
56,399
94,727
128,776
175,064
237,982
280,747

47.7
68.0
35.9
35.9
35.9
18.0

between 1990 census figures and local estimates, projected population to the year 2015 is
most likely to be in the 280,000 to 300,000 range.

Waste Stream Assessment and Projections
Waste Stream Assessment

An on-site waste stream assessment has been conducted at the Berkeley County landfill
since February 1991. The initial phase of the assessment focused on waste characterization
using table sorts on site. A work crew handsorted waste from residential and commercial
shipments drawn at random over a three-week period. These data were supplemented by
gate records maintained by landfill operators in terms of weight, category of waste stream,
and source of waste (Table 7).

Table 7

Waste Stream Assessment for Berkeley County by Source
Category
Residential-commercial
Industrial
Construction-demolition
Special wastes (sludge, ash, misc.)
Totals

11

Tons/Week

%

1,278
590
341
362
2,571

49.7
22.9

13.3
14.1
100.0

The waste stream for Berkeley County is estimated to be 133,744 tons per year, 2)572 tons
of waste per week, or 367 tons per day. It is estimated that 49.7 percent of the waste stream
is generated by residential-commercial sources. The remainder of the waste stream is
identified as industrial (22.9 percent), construction and demolition (13.5 percent), and spe
cial wastes (13.9 percent).
Among residential-commercial waste, paper products (35 percent) and plastics (15 per
cent) account for the largest components of the waste stream (Table 8). The next largest
categories of waste are biodegradables (10 percent), yard wastes (7 percent), and metal (7
percent). For industrial wastes, individual categories are not well catalogued at this time.
Used lumber, roofing materials, and trees and stumps along with a mixture of these mate
rials are the major construction and demolition waste materials. Among special wastes, ash,
sludge, and bulk yard waste are the major waste categories.

Estimated and Projected Waste Stream
EPA estimates that on average over four pounds of solid waste per capita per day are
generated in the United States and that this figure is rising as indicated in Table 9. In South
Carolina indications are that the waste stream is closer to 4.5 pounds per capita per day [S.C.
Solid Waste Policy and Management Act of 1991, Section 44-96-20, based on research of the
Solid Waste Task Force].
For Berkeley County, the current waste stream assessment accounts for 5.7 pounds per
capita per day, a figure in excess of the estimated state average. The level of industrialization
in the county as well as some crossover traffic from adjacent counties probably explains this
disparity. Waste stream projections to the year 2015 for Berkeley County under alternate
population and per capita waste generation assumptions range from 632 to 925 tons per day
(Table 10). The most likely scenario appears to be a waste stream projection of 800.1 tons per
day, based on current waste generation per capita and a projected population of 280,747 by
the year 2015. Waste reduction and recycling efforts offer the potential to curtail the waste
stream.
To provide a better gauge of the projected waste stream under alternate policy targets,
Table 11 lists the projected waste stream to the year 2000 under alternate per capita estimates
and with and without waste reduction. Waste reduction targets are set at 30 percent on a per
capita basis as specified in the state solid waste legislation and the county plan. The figures
in Table 11 are based on the projected population to the year 2000 because targets are to be
achieved six years after the state plan is approved. Once again the range reflects the sensi
tivity of these estimates to both waste reduction targets and waste stream per capita. With
waste reduction of 30 percent (and the higher per capita estimates), it is estimated that the
waste stream will be 349.3 tons per day.
Half of the waste reduction goal can be met by removal of yard trash, land-clearing
debris, waste tires, and white goods from the waste stream. Currently, these items account
for 105.3 tons per day or 21.1 percent of the waste stream. The remaining half of waste
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Table 8
Composition of Solid Waste Stream for Berkeley County
A. Residential-Commercial *

Ton Per Week
90
447

7
35

0
38
90
153
128
268

0
3
7
5
12
10
_ll

1,278

100

1. Yard wastes
2. Paper
3. Old corrugated cardboand (included
in2)
4. Plastic bottles
5. Metal
6. Glass containers
7. Miscellaneous Plastics
8. Biodegradables
9. Other
Subtotal
B. Industrial**

1.
2.
3.
4.
5.
6.

64

Tons Per Week

Paper-OCC
Plastic
Metal
Wood (pallets, etc.)
Textiles
Miscellaneous

Subtotal
C. Construction and Demolition**

1.
2.
3.
4.
5.
6.
7.

Trees and stumps
Used lumber
Paper-OCC
Masonry materials
Soil (dirt)
Roofing materials
Mixed materials

Special Wastes**
1.
2.
3.
4.
5.
6.
7.

Subtotal

590

100
%

9
26
1
2
1
16

32
89
4
8
1
56
151

-12

341

100
%

86
139
86
10
28
9

24
39
24

-4:

_l

362

100

2571
TOTAL ALL CATEGORIES
*Based on table sort (composition and weights)
**Based on landfill gate records (source, category, and weights)
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0
0
0
3
2

...-25.

Tons Per Week

Sludge
Ash
Yard waste (bulk)
White goods
Furniture, rugs, etc.
Tires
Misc.

%

0
0
0
19
12
559

Tons Per Week

Subtotal

D.

%

3
6

3

Table 9
Solid Waste Generated Per Capita per Day

in the United States, 1960-2010
Pounds

Year

2.56
1%0
4.06
1988
4.86
2010
Source: John E. Young, Discarding the Thrawaway Soci
ety, WorldwatchPaper 101, pp.12-13. Young cites the
following as his source: EPA, OSWER, The Solid Waste
Dilemma: An Agendafor Action, Washington,D.C., 1989;
EPA, OSWER, Characterimtion ofMunicipal Solid Waste.

Table 10
Projected Waste Stream at Alternate Population Projections and Per Capita

Waste Generation to the Year 2015
Projected Waste Stream, (Population= 280,747)
At 4.5 lbs per capita per day
At 5.7 lbs per capita per day
Projected Waste Stream (Population= 324,400)
At 4.5 lbs per capita per day
At 5.7 lbs per capita per day
*Most likely scenario.

631.7 tons per day
800.1* tons per day

729.9 tons per day
924.5 tons per day

Table 11
Projected Waste Stream to the Year 2000 for Berkeley County With and Without

Waste Reduction
Projected Waste Stream (5.7 lbs per capita per day)
Without waste reduction
With waste reduction
Projected Waste Stream (4.5 lbs per capita per day)
Without waste reduction
With waste reduction
*Most likely scenario.
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498.9 tons per day
349.3* tons per day

393.9 tons per day
275.7 tons per day

reduction (15 percent or 74.8 tons per day) must be achieved through other types of recy
cling and waste reduction. By meeting waste reduction and recycling goals and removing
inert materials from the waste stream, it is estimated that 318.8 tons per day of solid waste
will require disposal in a subtitle D landfill or need to be disposed of in some other way by
the year 2000.

..

'
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SOLID WASTE MANAGEMENT FACILITIES AND OPERATIONS

Landfill Operations

Berkeley County's landfill in the southern part of the county on county road 5-8-50
between Highway 17-A and new route 52 is located in the population center of the county.
The landfill, permitted to accept all nonhazardous waste from rural, residential, and indus
trial sources (Table 12), handles an average of367 tons of waste per day or about 5.6 pounds
per person . Buffers are provided to keep the landfill from being a nuisance to the commu
nity. Since July 1, 1991, the landfill has operated six weekdays from 8:00 a.m. until 4:30 p.m.
It previously operated seven days from 8:00 a.m. until 5:00 p.m. Eight employees including
a supervisor operate the landfill.

Table 12

Composition of Waste Stream, Berkeley
County Landfill, 1991, in Tons per Week
Inert materials
Recyclables
Compos tables
Tires
White goods
Paper
Balance to landfill
Total

204
192
177
9
10
480
1,498
2,571

Solid waste disposal began on a 50-acre section of this site in 1975; operations were then
moved into another 74-acre section. In 1986 the present 54-acre section of the landfill
opened. This tract contains four 12.5-acre cells 25 feet high shaped like a truncated pyramid.
The third cell is at capacity and is being closed; the fourth cell is now being used. The county
is in the process of purchasing about 120 acres of land adjacent to the present landfill.
Seventy-two acres are suitable for landfilling. Alternative sites are also under consideration
for purchase.
When opened in 1986, the present site was expected to fill the waste disposal needs of the
county for ten years. However, because of the debris deposited in the aftermath of Hurri-

cane Hugo, the last section of the landfill will probably be full by September, 1993. If this
section closes by that date, the county only will be required to comply with the final cover
requirements of the new federal guidelines.
Most wastes deposited in the landfill are not sorted and are immediately buried on site.
Brick, rock, masonry, logs, limbs, and other large wood products, delivered in a sorted form
are placed in designated areas. White goods are being diverted as much as possible and are
being transported to a private salvage yard. The county receives some compensation which
varies with market value of the diverted white goods. Among the industrial wastes accept
ed by the landfill are waste by-products of chemical processing, aluminum refinement, and
wastewater treatment. It is estimated that about 200 nonresidents per week bring house
hold garbage and other debris to the landfill
Cost of landfill operations is about $955,000 annually. Tipping fees for the 1990-1991
fiscal year were $6.50 per ton for construction wastes and $7.00 per ton for commercial
wastes. On July 1, 1991, a solid waste management fee was imposed, and the tipping fees
were increased.

Collection Services
Municipal and private haulers transport all solid waste including yard waste generated
by the 88,000 residents of the county's four municipalities, one special tax district, and four
urban residential franchise areas to the landfill. All industrial waste within the county is
transported by private haulers. One hundred five green boxes at 43 locations in the county
are provided to receive the solid wastes of the 40,000 residents of rural communities.
Recycling
Berkeley County and county municipalities have no formal recycling program. There
are some individual recycling efforts (Table 13). The table also evaluates potential for com
mercial, business, and individual recycling efforts. The success of a formal recycling pro
gram will depend upon markets for materials collected. Some potential markets are avail
able f~r materials collected in Berkeley County (Table 14). The market for recyclables may
vary depending upon supply and demand fluctuations, current economic conditions, and
developing technology.

Calculating the Full Cost of Solid Waste Operations
During the 1990-1991 fiscal year total annual costs of solid waste management for Berke
ley County were $1,246,840. Costs oflandfilling 133,744 tons of solid wastewere$1,071,546,
and solid waste collection costs for 13,374 tons were $175,294. The cost of landfilling a ton of
solid waste was $8.01. Green box collection costs were $13.11 a ton. Through the green box
system, Berkeley County personnel collect about 10 percent of the solid waste generated in
the county.
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Table 13
Current and Potential Recycling Effort for Commercial Businesses and Industries

in Berkeley County. by Weight or Volume
Walmart

Cardboard
Auto batteries
Aluminum cans
Newspapers

15 tons/month
100 in 1991
Not Available
Not Available

Mobay

Cardboard
Mixed paper
Aluminum cans
Scrap steel
Various process wastes

40 cu/yd in 1991
24 cu/yd in 1991
Not Available
Not Available
Not Available

Santee Cooper

Motor oil (for fuel)
Batteries
Tires
Copper wire
Computer paper
Utility poles
Bolts & screws
Porcelain
Newspaper

100,000 gallons/ yr
(statewide)
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available

Dupont

Cardboard
Plastic
Total glass
Newspaper
Aluminum cans
Various process wastes
Coal & oil ash
General waste
TPApowder

1,140 lbs since 3/91
2,600 lbs since 7 /18/90
5,940 lbs since 7 /18/90
23,240 lbs since 7 /18/90
944 lbs since 7 /18/90
Not Available
6 million lbs since 1990
4 Million lbs since 1990
60,000 lbs total 1991

Berkeley Independent

Newspaper

Not Available

K-Mart

Cardboard
Car batteries

Not Available
Not Available

Service stations

Oil
Aluminum cans

Not Available
Not Available

Piggly Wiggly (2 stores)

Cardboard
Plastic (bags)
Paper
Aluminum
Newspaper

12-15 bales/wk
20lbs/wk
20 lbs/wk
Not Available
Not Available
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Table 13 (Continued)
Current and Potential Recycling Effort for Commercial Businesses and Industries
in Berkeley County, by Weight or Volume
Bilo (2 stores)

Plastic bags

Not Available

Food Lion (2 stores)

Paper bags
Plastic bags
Cardboard
Cardboard

Not Available
Not Available
Not Available
Not Available

Alumax (620 employees)

Motor oil*
Brick
Carbon
Aluminum cans,.
Scrap metal
3 paper types,.
3 glass colors,.
Newspaper>t
Cardboard,.
HDPE plastic
PET plastic

Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available
Not Available

Salvation Army Thrift Store

Brown goods
White goods
Textiles goods

Not Available
Not Available
Not Available

Standard warehouse

* Recycling planned.

Table 14
Potential Markets Available for Berkeley County Recyclables
Exxon
Wellman
Santee Cooper
Southeastern
Paperstock

Cement companies (3)
Charleston Steel & Metal
BB&JMetals Company
Carolina Recycling, Inc.

Polypropylene (plastic no. 5)
PET (plastic no. 1) and HDPE
(plastic no. 2)
Oil
Oil, solvents, inks
Cardboard, computer paper,
newspaper, woodgrain paper,
mixed paper
Products for fuel conversion
Metals, glas.s, batteries, plastics
Metals, batteries, radiators
Metals, glas.s, plastic, vinyl
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Full cost accounting which takes into consideration costs reflected in the solid waste
management budget and identifies waste management costs reflected in other departmen
tal budgets and the annualized costs ofcapital equipment was used to determine the annual
cost of solid waste operations (Table 15). Operating costs for both diSJX)Sal and collection
were included in the budget analysis. The annual cost figure does not include an allocation
for the costs of administrative support services. (See Table 16 for 1991-92 budget.)
A cost of $30,600 was included annually for the purchase of replacement teeth for the
two landfill compactors. Teeth must be replaced every 18 months at a cost of $25,200 for the
Carron compactor and $20,700 for the Raygo compactor. Because of the teeth's short life, the
purchase of teeth is not included in the capital costs budget.
Capital costs of all types of equipment with expected useful lives significantly longer
than a year are annualized over the useful lifetime of the equipment rather than allotting
costs to the year in which the equipment is purchased (Table 17). The county's capital
equipment ranges from small items like bulletin boards and ceiling fans to green boxes to
garbage trucks and large compactors at the landfill. The expected life of equipment runs

TablelS
Direct Costs of Solid Waste Management for Berkeley County,
1990-91
Budgeted for solid waste management
Personnel services
Operating expenses
Extra office supplies and printing
Additional funds received

Spent from other departments:
Roads and Bridges:
Three men plus fringes
Equipment and vehicles
Acquisition of dirt

$375,027
243,250
1,700
58,000
$677,977

$261,965
66,964
95,000
100,000

County engineer, 10% of $60,000
Public Works survey team 10% of $158,277
Prison labor
Implicit rent
Allowance for compactor teeth

6,000
15,828
3,500
9,600
30,600
$327,492
$1,005,469

Total annual direct costs
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Table 16
Solid Waste Management Budget for Berkeley County, 1991-92
Revenues:
Solid waste management and recycling
fee, residential and commercial
Tipping fees
Less delinquencies, 5 percent

$1,924,000
50,000
96,200

Total projected revenues

$1,877,800

Expenditures:
Solid waste administration including
all salaries and fee processing
Landfill operations
Cost of land, improvements, site work and
engineering for new landfill
Preliminary recycling expenses
engineering, site location
Improvements at existing landfill: dikes,
holding ponds, cover material
to close existing site
Capital expenditures
Contingencies
Total expenditures and contingencies

$515,072
329,700
565,000
130,000

112,000
216,143
9,885
$1,877,800

Table 17
Annualized Capital Costs of Solid Waste Management,
Berkeley County, 1990-91
•- 't

Equipment costs:
Heavy equipment
Light equipment
Green boxes (127)
Office equipment and furniture
Special equipment
Vehicles (trucks, etc.)

$101,692
386
7,459
202
9,884
93,248
$212,871

Land acquisition costs:

$ 28,500

Total Annual Capital Costs

$241,371
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from 10 years to 30 years. Using an interest rate of 8 percent to determine the present value
of all equipment based on expected length of equipment life yielded an annual capital
equipment cost of $212,871. The costs of acquiring land for the landfill and developing the
landfill were also annualized, yielding an annual capital cost of $28,500.
Costs of collection and hauling (Table 18) of $175,294 in 1990-1991 include $70,389 for
personnel, $3,500 for prison labor, and $30,000 for repairs, oil and gas, and tires. The capital
cost of green boxes is $7,459 and other capital costs are $63,946 for five vehicles. The annual
cost for landfilling is $1,071,546 (Table 19).

Table18
Costs of Solid Waste Collection and Hauling,
Berkeley County, 1990-91
Personnel
Prison labor
Repairs, oil and gas, and tires
Capital costs: vehicles
Capital costs: green boxes

$70,389
3,500
30,000
63,946
7,459
$175,294

Table19
Annual Cost of Landfilling
Total annual direct costs
Total annual capital costs
Total solid waste management costs
Total collection and hauling
Total landfill costs
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$1,005,469
241,371
$1,246,840
-175,294
$1,071,546

SOLID WASTE MANAGEMENT ALTERNATIVES
The Berkeley County Citizens Solid Waste Advisory Committee carefully considered
technical and economic information on various alternatives for managing the disposal of the
county's solid waste. During the process they developed recommendations for the disposal
of municipal solid waste (MSW) based on their perceptions of the desires of their fellow
citizens in the county. Four alternative plans were identified as a result of the committee's
deliberations (Tables 20 to 23).

Table20
Alternative 1: Landfill All MSW Except Wastes Prohibited by

Governmental Regulations
1. Subtitle D type landfill
2. Inert landfill
3. Restricted items
(a) Composting area at landfill
(b) White goods staging area at landfill
(c) Tire staging area at landfill
(d) Ban used oil and batteries from landfill; no disposal service provided
4. Green boxes: limit to present number; eliminate green boxes as garbage service
is expanded.

Table21
Alternative 2: Curbside Recycling and Recycling Centers
with a Material Recovery Facility

,1. Selected curbside recycling for areas that have garbage service and convenience

2.
3.
4.

5.

centers for rural areas. Recyclables would be processed :
(a) Under contract with Charleston County at their materials recovery facility
(b) Under contract with a private company for materials recovery services
(c) By forming a county or regional materials recovery facility
Subtitle D type landfill
Inert landfill
Restricted items
(a) Composting area at landfill
(b) White goods staging area at landfill
(c) Tire staging area at landfill
(d) Ban used oil and batteries from landfill; no disposal service provided
Green boxes: limit to present number; eliminate green boxes as convenience
centers are erected and garbage service is expanded.

Table22
Alternative 3: Collection of Mixed Solid Wastes with a Mass Material Sorting Facility
1. Mixed waste, mass sorting materials recovery facility including composting and
refuse derived fuel components
2. Subtitle D type landfill
3. Inert landfill
4. Restricted items
(a) Composting area at landfill
(b) White goods staging area at landfill
(c) Tire staging area at landfill
(d) Ban used oil and batteries; no disposal service provided
5. Green boxes: limit to present number; eliminate green boxes as garbage service
is expanded.

Table23
Alternative 4: Private Companies Supply All or Part of the Necessary Services in
Options 1,2, and 3
1. Contract solid waste recycling and disposal responsibility to a private company
under one of these stipulations:
(a) Meet state mandates but not goals of Solid Waste Management Act of 1991
(b) Meet state mandates and goals of Solid Waste Management Act of 1991

The four municipal solid waste system alternatives suggested by the committee can be
summarized as followed for purposes of economic analysis:
1. Prohibiting disposal in the landfill of all MSW that is specified in legislative
mandates and then landfilling the remainder

2. Individual household recycling with an l\1RF used for processing the recycla
bles
3. Collection of commingled MSW which is sorted at a central facility
4. Using private companies to supply all or part of the necessary services in
options 1 to 3.
Before the economics of the alternative MSW disposal scenarios are evaluated, however, the
costs of disposal in subtitle D landfills must be discussed in order to assess whether any
economies of scale can be realized in such landfills.
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Cost of Constructing a Subtitle D Landfill
Reported costs of opening a subtitle D landfill vary so widely that it is difficult to
confidently estimate what represents a reasonable estimate of these costs. Landfill size, the
purchase price of land, geological conditions, type of liner and other construction parame
ters, and the proximity to the landfill of needed clay and sand contribute to this variation.
For example, the projected cost of construction, operation, closure and post closure for a
1,000 tons per day landfill in Michigan (80-acre excavation, clay composite base, single 60mil membrane liner, a fabric filter geotextile, sand layer for leachate collection and mem
brane protection) is about $22 per ton with the potential for the cost to double (in 1990
dollars) ij.Walsh, "Sanitary Landfill Costs, Estimated," Waste Age, April, 1989]. The topogra
phy of this landfill is relatively flat and rather easy to excavate.
The same engineering firm estimated the cost of construction, operation, closure and
post closure for a 750 tons per day landfill in Kentucky (80-acre excavation, 60-mil double
membrane liner, a fabric filter geotextile, sand layer for leachate collection and membrane
protection) at $50 per ton ["Sanitary Landfill Costs in Kentucky," prepared by SCS Engineers
for the National Solid Wastes Management Association, Kentucky Chapter, February, 1990].
Projected costs for the Kentucky landfill are considerably larger due to the double liner as
well as the primitive and adverse conditions encountered in siting a landfill on a heavily
wooded site with bedrock near the surface. In addition, no utility systems currently serve
the Kentucky site.
Another estimate sets the costs of construction, operation, closure and post-closure
activities of single-liner landfills as:
50 to 200 tons per day $25 to $60+ per ton
200 to 600 tons per day $20 to $25 per ton
600 to 1,500 tons per day $15 to $20 per ton
over 1,500 tons per day $10 to $15 per ton.
However, there is little information on the details of what costs are included in these calcu
lations [RT. Glebs, "Landfill Costs Continue to Rise," Waste Age, March 1988; personal
communication with M.L. Warner, June, 25, 1991].
There appears, however, to be a consensus that economies of scale exist as landfills
become larger. Glebs' estimates indicate that larger landfills could be half as expensive on a
per ton basis. These savings apparently begin to appear for a landfill in the 200 to 300 tons
per day range, and there certainly are savings on a per ton basis for landfills greater than 500
tons per day.
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Cost of Alternative 1: Landfill All MSW Except Wastes Prohibited by Governmental
Regulations

A subtitle D landfill will be used to dispose of all wastes except yard waste, white goods
and tires which will be diverted according to state mandates. An inert landfill will be used
for construction-demolition type debris. Meeting the recycling goals of the S.C. Solid Waste
Policy and Management Act of 1991 are not considered under this alternative. The guide
lines for the solid waste management trust fund established by the act and the distribution
formula for these funds have not been promulgated at present. Under this alternative
Berkeley County may not be eligible for a share ofmoney from the trust fund. The only costs
associated with this alternative are the costs of construction and operation of both the inert
and subtitle D landfills. The 20-year planning horizon is identical to the other alternatives
as are the key parameters.
Cost of Alternative 2: Curbside Recycling and Recycling Centers with a Material
Recovery Facility

This alternative seeks to place the burden of recycling upon the consumer. Curbside
recycling will be implemented in areas where curbside MSW collection now exists, and
convenience centers will be placed throughout the county to service the rural areas. It is
assumed that Berkeley County will use 10 convenience centers, all installed in the first year
of the program. Two trucks with compartments and personnel to operate them will pick up
recyclables. An l\.1RF will be used to process the recyclables.
Both published studies and conversations with administrators in South Carolina coun
ties that currently use convenience centers indicate that purchasing land and constructing a
fenced, lighted, equipped and landscaped recycling center is around $75,000. It is assumed
that $40,000 of the cost can be capitalized over 20 years and $35,000 over 10 years. Operating
expenses are assumed to be $30,000 per center per year. This includes personnel, utility, and
transportation costs.
Two trucks, at a oost of $60,000 each will be amortized over five years. Operating
expenses associated with curbside pick-up including personnel will be $60,000 ($30,000 per
truck per year).
Operating oosts for an inert landfill are estimated at $8 per ton and for a subtitle D landfill
at between $25 and $40 per ton depending on the volume to be landfilled.
The material recovery facility needed to process recyclables collected at curbside would
be less expensive than a mass sorting facility because minimal handling and baling would
be required. This model assumes that the net cost to process recyclable is $10 per ton and
that all recyclables would be diverted from the landfill. The cost reflects oosts of transporting
and processing the waste minus any revenue realized from the sale of the recycled materials.
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The economic analysis is based on a 20-year planning horizon. Nominal values are assumed
for the parameters of the model:
Annual MSW growth rate of 3 percent
Capitalization rate of 8 percent per year
Annual operating expense increase of 5 percent
Annual landfill cost increase of 2 percent
Cost of Alternative 3: Collection of Mixed Solid Wastes with a Mass Material Sorting
Facility
Mixed solid waste is collected and subsequently separated under this option. The key
element of the separation process is processing the paper to form refuse derived fuel (RDF)
which can be sold to local industries for fuel. It is assumed that all appropriate paper can be
diverted from the landfill.
A low technology approach to operating an 11RF for commingled solid waste will
require a capital cost of $9,000,000 the first year. In the fifth year, an expansion will be
required at a capital cost of $3,000,000; and another expansion will be required in the eigh
teenth year at a capital cost of $4,000,000. Operating expenses will initially cost $250,000 per
year and increase to $375,000 per year with the first expansion, in first year dollars. Capital
is amortized over twenty years.
The costs of operating inert and subtitle D landfills under this option are the same as in
the second alternative, from $25 to $40 per ton. The costs again are assumed to be $8 per ton
for an inert landfill.
Net revenue from the sale of RDF is assumed to be $2 per ton. This includes sales
revenue minus any additional processor's cost. The economic analysis is based on a 20-year
planning horizon. The nominal values for the parameters of the model are identical to
option 2.
Cost of Alternative 4: Private Companies Supply All or Part of the Necessary Services
in Options 1, 2, and 3.

This alternative has not been evaluated. It is nearly impossible to estimate the bids of
private companies without a formal proposal process.
Summary of Management Alternatives
1. The cost of disposing of MSW in a subtitle D landfill is the most expensive
portion of the county's solid waste management budget (Table 24). Substan
tial cost reduction in any of the MSW disposal alternatives requires careful
monitoring and control of landfill construction costs as well as operating
costs. Assuming Glebs' estimates of the economies of scale are correct, the
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Table24
Cost of Alternatives for Berkeley County, In Thousands of Dollars
Subtitle D Landfill
Alternative 1
(Subtitle D landfill
with composting)

Alternative 2
(Curbside recycling
with subtitle D and
inert landfills)

$20 per ton
25 per ton
30 per ton
35 per ton

$35,321
43,884
52,448
60,011

$25 per ton

$43,367 (diversion rate= 10%)
43,205 (diversion rate= 30%)
51,033 (diversion rate= 10%)
50,839 (diversion rate= 30%)
58,700 (diversion rate= 10%)
58,443 (diversion rate= 30%)

30per ton
35 per ton

Alternative 3
(Mass sorting
material recovery
facility)

Total 20--Year Cost

$25 per ton
30per ton
35per ton
40 per ton

$48,472
54,382

60,291
66,201

lowest cost per ton would be to landfill as much as possible (alternative 1), the
next lowest is with individual recycling (alternative 2) and the highest is
associated with a mass sorting :MRF (alternative 3). It should be possible to
dispose of MSW in a subtitle D landfill using either recycling option for
around $30 per ton, if Glebs' work is correct. The larger landfill associated
with little recycling could cost $25 per ton or less.
Based on economic considerations alone, landfilling all possible MSW is the least
expensive alternative in terms of direct costs. This alternative requires a land
fill of sufficient size to realistically expect economies of scale to be realized.
2. It is important to insure that all eligible MSW is diverted to the inert landfill.
3. On the average nationally curbside recycling programs divert les.s than 10
percent of recyclables from the waste stream, with the most successful pro
grams reporting less than a 30 percent diversion. This range ofdiversion rates
has little effect on the 20--year discounted costs.
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4. The MRF used in the individual recycling effort will be a dean 11RF. Because
all recyclables are separated prior to delivery, this MRF need only contain
appropriate baling and material handling equipment.
5. There is not a great deal of difference in the total discounted cost of the two
recycling alternatives. The potential risks and rewards, however, are quite
different. The mass sorting MRF requires substantially more first year capital
but diverts far more MSW from the landfill. As packaging changes in the
future, it may be possible to divert even more. However, there is significant
risk associated with the mass sorting option. If the RDF and the compostables
cannot be diverted from the landfill or must be stored for a period of time, this
alternative becomes much more expensive than any of the others. The indi
vidual recycling option has no such risk; however, the potential for diverting
even 50 percent of MSW from the landfill is remote, if not impossible.
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RECOMMEND A TIO NS

Berkeley County needs an integrated solid waste program. The S.C. Solid Waste Policy
and Management Act of 1991 mandates specific requirements and establishes several poli
cies and goals. The recommendations of this report meet the requirements of the act. The
Solid Waste Gtizens Advisory Committee recommends for the short term that the county
continue to landfill all municipal solid wastes except those prohibited by governmental
regulations (alternative 1). The county should continue to evaluate and compare alternative
2 (curbside recycling and recycling centers with an 11RF) and alternative 3 (collection of
mixed solid wastes with a mass material sorting facility). The following discussion ampli
fies these main recommendations.
Planning and Management

The act stipulates several specific, near-term deadlines, some of which are only six
months away. The committee recommends that the county begin taking steps immediately
in order to meet both the near-term and long-term deadlines.
County Solid Waste Management Plan

Pursuant to the S.C. Solid Waste Management Act, Berkeley County has 15 months after
DHEC completes the state solid waste management plan to prepare and submit the county's
solid waste management plan which will be due about February, 1994. The committee
recommends that the county begin taking steps as soon as possible toward development of
the county's plan to encompass all provisions stipulated in the act.
Privatization

Privatization of landfill management is not recommended because the county may still
be liable for potential future problems associated with items landfilled with the municipal
solid waste. In addition, it would be difficult to retain control of determining what material
would be accepted for landfilling. However, privatization of all other aspects of the solid
waste program should be considered.
Intergovernmental Relations

The county should schedule a series of regular meetings or workshops with all local
governments located within the county to communicate on a continuing basis as the solid
waste management plan is being developed, implemented, and executed.
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Citizens Advisory Committee

The S.C. Solid Waste Policy and Management Act requires that county council appoint
a citizens advisory committee by May, 1992. This committee should be formed, as pre
scribed in the act, to work with the county as the solid waste management plan is fully
developed. Although the act limits membership to 15 individuals and does not fully pro
vide for industrial-commercial representation, we feel industrial-commercial representa
tion is needed. We suggest that there be three industrial-commercial representatives serv
ing at least in an advisory fashion.
Full Cost Accounting

The act requires that by May, 1993, the county determine and report the full cost for its
solid waste management services. This establishes a common basis for comparison of
alternative solid waste management options.
Enforcement

The act requires major changes in solid waste management and subsequent changes in
individual attitudes toward solid waste. In order to be successful in making these changes,
enforcement of the mandated requirements will need to be a major component of the plan.
Jurisdiction for enforcement should be under the Solid Waste Management Department.
Litter control should be particularly emphasized.
Education

The citizens of Berkeley County will play a major role in solving the county's solid waste
management problems; therefore, it is vital that public education become a priority. The
success of any solid waste management program will depend on how well informed citi
zens are about the economic and environmental benefits of the program. An informed
citizenry can bring economic and political pressure to bear in support of waste reduction
and environmental conservation. A citizen education and awareness plan needs to include,
but not be limited to, the following:
• Notification of changes in the handling of solid waste well in advance of the
deadlines.
• Television, radio and newspaper coverage concerning landfill problems, solid
waste reduction, recycling and ways to better manage our natural resources and
the environment.
• Educational messages on billboards across the county and bill stuffers.
• Involvement oflocal businesses and industries in educating their employees and
the public.
• Involvement of community groups such as garden clubs, senior citizens groups,
civic clubs, scout groups, church groups, and other groups.
• Sponsorship of poster, essay, and other contests.
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•

Development of solid waste curriculum for use in public and private schools.
Use of appropriate existing materials as applicable.
• Organization of information to be included in fliers that can be sent to citizens,
community groups, churches and other organizations.
• Use of all communication opportunities to inform the public of the county's solid
waste status, problems, changes, and programs.
Through education, a reduction in the amount of solid waste generated at the source (house
hold, commercial, and industrial) can be attained.
Implementation of an education program is the key to successful implementation of a
solid waste management program. Regardless of the type education program adopted,
funds will be required for such a program.

Disposal

Lined Landfill
Access to a lined landfill (subtitle D) will be necessary for many years to come for the
disposal of municipal solid waste. Because the existing site is nearing capacity, a new site
should be acquired and planning begun for a new landfill. It is suggested that the county
request proposals from engineering firms and retain a firm, with demonstrated experience,
to begin planning, site selection, design, and permitting of a new landfill. The contract with
the engineering firm should also include engineering assistance with other solid waste
issues. Further, the existing landfill site should be fully examined to ensure maximum use;
options to be investigated should include, but not be limited to, use of the old trench area for
vertical expansion and use of filled areas for compost site. Careful, close, and daily attention,
supervision, and management are needed for the landfill operation to ensure maximum use
and operation.

Inert Landfill
An inert landfill to receive inert materials (construction and demolition debris) should be
established with tipping fees commensurate with the cost of operating the inert landfill. Full
cost accounting techniques should be used in determining the cost of operating the inert
landfill.

Certified Operators
An experienced, knowledgeable, and certifiable solid waste managementoperator should
be retained immediately (under the provisions of section 44-96-460 of the S.C. Solid Waste
Management Act) who will be responsible for the actual operation, supervision, and main
tenance of the landfill. The county must ensure that landfill operations are appropriately
staffed.
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Mass Incineration

The committee has considered mass incineration as a disposal option. Due to its high
cost, increasingly more stringent air quality standards, and other concerns, we do not rec
ommend mass incineration. Waste to energy programs should be considered along with
recycling alternatives.
Recycling
Recycling Systems

It is recommended that the county prepare a request for proposals from vendors for
various recycling systems including mass sorting facilities, residential curbside collection,
and industrial-commercial recycling programs. These proposals should be received as the
costs for the new landfill become known and compared to the actual cost of landfilling.
Because recycling facilities, improved recycling technology, and available markets are pres
ently developing and will continue to experience a rapid and expanding evolution, the
county is urged to be cautious in committing to a large capital investment for a long-term
recycling alternative. A long-term recycling alternative, one that is tailored to Berkeley
County's diverse population, is desirable, but should be technically proven, yield clean
recyclables (this is important because contaminated recyclables are unmarketable), and
have secure markets for the recyclables. While the county is investigating long-term recy
cling alternatives, it could implement some short-term recycling programs (i.e., negotiating
with Charleston County to utilize its 1\1RF). A tipping fee to the Charleston 1\1RF for
processing Berkeley County's recyclables should not be ruled out, but such costs should be
comparable to the cost of landfilling in Berkeley County. The county may want to consider
other measures including, but not limited to, locating voluntary recycling bins at one or
more central locations and fostering and promoting voluntary recycling opportunities that
exist and encouraging their use.
It is also suggested that the county set an example by buying and using recycled and
recovered materials. Such products (office paper, toilet paper, etc.) are available at compet
itive prices. It is only by using recycled products that markets for Berkeley County's recycla
bles are created, and the recycling loop closed.
Yard Waste and Land Oearing Debris

Regulations on composting and several related issues are to be promulgated no later
than May, 1992. Yard waste or trash and land clearing debris are not to be mixed with solid
waste intended for disposal at a municipal solid waste landfill or resource recovery facility
after August, 1992 The county should prepare and use an area at the landfill to receive and
handle this material separately from other solid waste. A grinder may be needed, but
existing loaders could be used, at least initially, to turn and handle the material. The grinder
could be acquired through lease-purchase, and perhaps the grinder could be shared with
other entities. Another option is the procurement of grinding services. It is also suggested
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that fees for acceptance of separated yard waste or trash and land clearing debris be struc
tured separately from disposal fees for other solid waste, that is, at less cost per ton for this
material. Investigation of incorporating sewage sludge into this composting process should
be initiated.
White Goods

The act stipulates that effective May, 1994, no municipal solid waste landfill is to know
ingly accept white goods for disposal. Regulations regarding management and disposal of
white goods are expected by November, 1992. It is suggested that the county begin planning
for an accumulation site at the landfill and work toward establishing a contract with a scrap
metal recycler.
Tires

The act requires that each county establish approved waste tire accumulation sites and
designate waste tire disposal methods no later than 12 months after regulations are promul
gated. This requirement is to be imposed by May, 1993, as the regulations are required by
May, 1992. Landfilling of whole waste tires is to be prohibited not later than six months after
the regulations are promulgated. Therefore, alternate means must be established by Ner
vember, 1992. It is suggested that the county begin planning for an accumulation site at the
landfill and work toward establishing a contract with a tire recycler. Also, the county could
encourage private concerns to enter the tire recycling business.
Used Oil and Lead Acid Batteries

Used oil and lead acid batteries are to be banned from municipal landfills by May, 1992.
Facilities for recycling these items presently exist within Berkeley County. Santee Cooper's
GOFER (Give Oil for Energy Recovery) program accepts used oil, and lead acid battery
retailers accept used lead acid batteries. Appropriate ordinances should be enacted to ban
these materials from the landfill. The ordinances should include provisions for enforce
ment. The county should also monitor oil and lead acid battery recycling programs in the
~ounty in order to be prepared to make other arrangements in the event current recycling
programs cease. The county should also encourage the use of the available oil and lead acid
battery recycling programs.
Green Boxes

The number of green boxes should be limited to essentially the present number, and
boxes should be eliminated as garbage pick-up service is expanded with future growth (that
is, as municipalities grow and as franchise areas are expanded or added). Further the county
should develop a phased approach to converting the green box system to convenience
centers. Step 1 of this process would be to select and acquire land for convenience center
sites. The new sites would replace multiple green box locations. These sites would be
phased in by moving the displaced green boxes to the central sites (that is, go from 43 green
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box sites to a smaller number of strategically located convenience centers). Each conve
nience center should provide separate waste containers as waste segregation is implement
ed within the county. These sites should be fenced to help contain blowing debris, visually
buffered, and properly maintained on a regularly scheduled basis. These sites would be
unstaffed initially; but as further waste segregation is implemented, staffing of the conve
nience centers will be required.

Regionalization
The act requires that each county notify DHEC by November, 1992, in writing whether
it intends to submit a single county solid waste plan or to participate in a regional plan. The
county should fully explore all potential regionalization possibilities, particularly the possi
ble delivery of recyclables to the Charleston l\1RF. The county should schedule a series of
meetings or workshops, with Charleston and Dorchester counties in particular, to fully
explore potential regionalization possibilities. These meetings or workshops should be
scheduled so that the regionalization decision can be rendered prior to the mandated No
vember, 1992 deadline. Further, the county should continue to meet with the various other
counties after this date to ensure that changes in technology, demographics, regulations,
etc., are continually evaluated regarding potential for regionalization and to discuss and
resolve county solid waste management interfaces and overlaps.

Solid Waste Authority
The county may want to further investigate the feasibility and practicality of establishing
or participating in a solid waste authority for inter-county or intra-county jurisdiction for the
purpose of managing solid waste.
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CALHOUN COUNTY: REPORT OF
THE SOLID WASTE STUDY CO1\1MI'l"l'EE

Presented to County Council
January 13, 1992

PREFACE

Calhoun County is one of five counties in South Carolina selected to be part of a project
designed to assist in developing a comprehensive, integrated solid waste management plan
for each county. Berkeley, Calhoun, Lee, Orangeburg and Sumter counties were selected to
participate because they had received significant damage from hurricane Hugo in 1990
which dramatically shortened the life of their landfills. The Strom Thurmond Institute of
Government and Public Affairs at Clemson University coordinated the study and has pro
vided technical assistance. Funds to conduct the project were provided by the U.S. Depart
ment of Commerce, Economic Development Administration, by the South Carolina Budget
and Control Board, by the counties, and by Clemson University.
The Calhoun County Council appointed a citizens advisory committee (CAC) to devel
op a solid waste management plan with recommendations to the county council. The
members of the CAC are listed at the beginning of this report. The CAC first met in
November, 1990. Four subcommittees were appointed which addressed the issues present
ed in this report. Clemson University personnel functioned as facilitators to the CAC,
provided technical and economic information, and assisted in the waste assessment con
ducted for Calhoun County.
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GLOSSARY

Composting: Decomposition of solid organic material, (for example, leaves, grass, brush, etc.)
under aerobic and thermophilic conditions to produce a stable, humus-like material.

Construction and Demolition (C & D) Debris: Solid waste resulting from construction, remod
eling, repair and demolition of structures, roads and land clearing.

Convenience Center: A staffed site usually established in place of green box sites, to which
citizens bring solid waste. Here recyclable materials are collected separately and
mixed waste is usually compacted for transport to a landfill.

Incineration: The controlled burning of solid wastes usually with energy recovery and air
emission controls.

Industrial Wastes: Wastes produced by industries, factories, processing plants, etc.
Inert Landfill: A disposal site for construction and demolition debris or other materials not
subject to tighter landfill restrictions.

Landfill: A disposal facility in which solid wastes are buried in a controlled manner to avoid
environmental contamination and nuisance conditions.

Landfill Liner: A layer of soil engineered to reduce hydraulic (water) conductivity and a
synthetic film (geomembrane) usually of high density polyethylene (HDPE) placed
in the bottom of a landfill.

Material Recovery Facility (MRF): A facility for processing recyclable materials to prepare
· .~ them for shipment to a processor (secondary market).

Mixed Waste Recovery Facility: A facility that receives mixed solid wastes and sorts and
prepares recyclable materials for a secondary market.

Recycling: The use, reuse or reclamation of waste material.
Privatization: A contractual arrangement where private industry provides a service which is
otherwise provided by a public entity, for example, collection of residential solid
waste, operating a materials recovery facility, operating a landfill, etc.

Regionalization: A procedure where two or more public entities agree to work in cooperation
to provide a service within their jurisdiction. It is frequently structured as a public
authority.

Source Reduction: Decreasing the quantity (also the toxicity) of material that ends up in the
solid waste stream by altering manufacturing processes and consumer habits.

Solid Wastes: Waste materials handled in a solid form from households, businesses, institu
tions and industries. Also called garbage.
Special Solid Wastes: Items in solid waste stream that present problems if landfilled, for
example, tires, car batteries, sludges, household hazardous wastes, white goods, etc.
Alternative disposals and reuse options are required.

Subtitle D Landfill: A lined landfill as required by recent Environmental Protection Agency
regulations which include collecting and treating leachate (internal water), landfill
gas management, groundwater monitoring and corrective action when required,
proper closure requirements, and financial assurance to handle unexpected costs
(liabilities).

White Goods: A general term referring to appliances-stoves, refrigerators, washers, dryers,
ovens, etc.

Yard Wastes: Organic materials produced in lawn, gardening and landscaping activities, for
example, leaves, grass clippings, brush, plant residues, etc. Preferred method of
disposal is by composting.
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INTRODUCTION
Calhoun County residents are facing increasing costs for the collection and disposal of
their solid wastes. Traditional practices of solid waste management have come under
increased scrutiny in recent years. This scrutiny is due in large part to potential for environ
mental pollution from the present practice of landfilling. Tighter restrictions on solid waste
practices will result in higher costs for both collection and disposal and will require a
restructuring of solid waste management operations.
The United States Environmental Protection Agency (EPA) has recently promulgated
regulations which require upgrading landfills to include liners, leachate collection and
monitoring systems. To minimize the economic and social costs ofthe regulations, EPA has
stressed the need to implement integrated solid waste management. Integrated solid waste
management is a four-step approach of source reduction, recycling with composting, incin
eration with energy recovery when appropriate, and landfilling of solid wastes. Whether
driven by environmental regulations or economic consideration, Calhoun County should
proceed with a solid waste plan that incorporates EPA' s four-step approach.
EPA' s comprehensive standards for municipal solid waste landfills, issued under subti
tle D of the Resource Conservation and Recovery Act, include location restrictions, facility
design criteria and operation procedures, corrective action measures and closure standards.
EPA is also requiring groundwater and gas monitoring at all landfills. The regulations will
also help minimize general nuisance problems associated with landfills. The states are
primarily responsible for the implementation and enforcement of the new rules. They are
required to incorporate the federal standards into current state solid waste permitting pro
grams.
In general, the regulations apply to all municipal landfills that receive waste after Octo
ber 9; 1991, the date the rule was published in the Federal Register. If a landfill stopped taking
waste before October 9, 1991, the requirements do not apply. If the landfill stops taking
waste after October 9, 1991, butbefore October 9, 1993, when the regulations requiring lined
landfills go into effect, the facility only has to comply with the rule's final cover require
ments.
The South Carolina Solid Waste Policy and Management Act of 1991, which was signed
by the governor on May 27, 1991, has two general provisions which need to be considered
in developing Calhoun County's solid waste management plan. The act states that not later
than six years after the date of enactment, it is the goal of South Carolina to reduce, on a
statewide per capita basis, the amount of solid waste being received at landfills (or inciner
ated) by 30 percent, calculated by weight using the 1993 solid waste level. In addition, not

more than 50 percent of this goal may be met by the removal of yard trash, land-clearing
debris, and waste tires from the waste stream. Also not later than six years after the date of
enactment, it is the goal of the state to recycle, on a statewide basis, at least 25 percent,
calculated by weight, of the total solid waste stream generated in the state. It is the policy of
South Carolina that each county or region make every effort to meet, on an individual basis,
the state solid waste recycling and reduction goals and that each county or region, and
municipalities located therein, which meet these goals be financially rewarded by the state.
Several other sections of the act also apply to Calhoun County's solid waste planning
process:

Deadline

Legislative Requirement

Nov 27, 1991

The owner or operator of a municipal solid waste landfill shall pre
pare and submit to DHEC (Department of Health and Environmental
Control) a waste inspection and analysis plan in order to restrict re
ception of special wastes, for example, pesticide wastes, liquid wastes,
sludges, industrial process wastes, spill clean-up wastes, etc. (Section
44-96-390)

May 27, 1992

There shall be established a local solid waste advisory council for each
county or region intending to submit a solid waste management plan.
(Section 44-96-BO[N])

May 27, 1992

No person shall knowingly deposit whole waste tires in a landfill as a
method of ultimate disposal. (Section 44-96-170[F])

May 27, 1992

Used oil cannot be placed in municipal solid wastes and can only be
disposed of by delivery to an approved recovery-reuse facility. (Sec
tion 44-96-160)

May 27, 1992

Used lead acid batteries cannot be placed in municipal solid wastes
and can only be disposed of by delivery to an approved recovery
reuse facility. (Section 44-96-180)

Aug 27, 1992

Yard wastes and land clearing debris shall not be landfilled but shall
be handled in a separate waste composting facility. (Section 44-96190)

Nov 27, 1992

Scales shall be installed at all landfills to weigh and record all solid
waste when it is received. (Section 44-96-BO[M])

Nov 27, 1992

Each county shall notify DHEC in writing whether it intends to sub
mit a single county solid waste management plan or to participate in
a regional plan. (Section 44-96-B0[G])
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Nov 27, 1992

Each county will participate in waste tire clean-up efforts and estab
lish approved waste tire accumulation sites. (Section 44-96-170[D])

May 27, 1993

Within one year after DHEC promulgates regulations for a method of
calculating the full costs for solid waste management, local govern
ments shall determine the full cost for solid waste management with
in its service area for the previous year and publish the information
locally. (Section 44-96-90[B])

May 27, 1993

No person shall be an operator of a solid waste management facility
without completing a DHEC approved operator certification course.
(Section 44-96-460 [C])

Feb 27, 1994

Within 15 months after DHEC submits to the governor the state solid
waste management plan, each county or region must prepare a solid
waste management plan. (Section 44-96-S0[A])

May 27, 1994

White goods cannot be placed in municipal solid wastes or disposed
of in municipal solid waste landfills (Section 44-96-200).

The following report analyzes various solid waste options relating them to current and
projected conditions in Calhoun County. Background information on waste assessment,
demographic data, current recycling and solid waste management programs, and calcula
tions of full cost for solid waste management is presented first. A discussion of alternatives
is presented next. The report concludes with a section on recommendations for the develop
ment of the county's integrated solid waste program.
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SOOOECONOMIC CONSIDERATIONS
Demographic Trends

Acoording to the 1990 census, the population of Calhoun County is 12,753, a 4.1 percent
increase over the oounty population for 1960 (Table 1). Over that time period, population
declined by 120 percent during the 1960s but rebounded to capture most of that loss during
the 1970s. The last decade has been one of modest growth for the county at a rate of 4.5
percent. Some variation in relative growth occurred in census county divisions (CCDs). St.
Matthews CCD and Sandy Run-Staley CCD grew by 10.1 and 70.2 percent, respectively; and
the Cameron and Fort Motte-Lone Star CCDs declined by 36.9 and 39.8 percent, respective
ly, since 1960.

Table 1
Calhoun County Demographic Trends, 1960-1990

Census County Division

1%0

1970

1980

1990

%Change

Cameron
3,221
2,469
2,451
2,356
-36.9
Fort Motte-Lone Star
1,711
1,327
1,210
1,030
-39.8
St. Matthews
5,155
4,758
5,568
5,676
10.1
Sand Run-Staley
2,169
2,226
2,977
3,691
70.2
Total
12,256
10,780
12,206
12,753
4.1
Source: U.S. Census Bureau, Census of Population and Housing for selected years.

~tween 1970 and 1990 Calhoun County's growth occurred in unincorporated areas
(Figure 1). Over the past two decades, the population of municipalities declined by 1.0
percent (Table 2). The town of St -Matthews declined from 2,403 to 2,345 residents, a 24
percent decrease, while the town of Cameron grew from 476 to 504 residents, a 5.9 percent
increase. Over the same time period, the population in unincorporated places in the county
increased from 7,901 to 9,904, a 25.4 percent increase.
Economic Trends

The economy of Calhoun County has shifted in rec:ent decades from an agricultural to an
industrial base (Table 3). Between 1%0 and 1980, the number of Calhoun County residents
employed in resource-based industries including agriculture and forestry fell from 1,151 to
501, a 56.5 percent decrease. Over the same period, manufacturing employment grew from
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Table2
Demographic Trends in Incorporated Places in Calhoun County
Incorporated Places

1970

1980

1990

%Change

Cameron
476
504
536
5.9
St. Matthews
2,403
2,4%
2,345
-2.4
-1.0
3,032
2,849
All incorporated places
2,879
9,904
25.4
9,174
Unincorporated area
7,901
Note: Percent change is for 1970 to 1990.
Source: U.S. Census Bureau, Population Estimates for the State, Counties andIncorporated Places,
PL94-171.

Table3
Calhoun County Eoonomic Trends, Employment by Industry, 1960-1980
Industry

1%0

1970

1980

Agriculture,forestry
1,151
542
501
fisheries and mining
292
325
Construction
383
419
1,518
938
Manufacturing
Transportation, communication,
167
170
219
and public utilities
1,117
523
546
Wholesale and retail trade
Finance,insurance
148
135
63
and real estate
1,238
831
729
Services
140
96
234
Government
_m_
328
405
Not classified
5,750
3,935
3,542
Total employed
Not~: Based on place of residence.
Source: U.S. Census Bureau, General Social and Economic Characteristics, 1960-1990.

419 to 1,518 workers, a 263 percent increase. As late as 1960, agriculture accounted for 325
percent of total employment; by 1980, manufacturing accounted for 24.5 percent of total
employment, indicative of this industrial shift. Government (143.8 percent) and services
(69.8 percent) employment also grew rapidly, while trade employment fell dramatically,
perhaps losing a portion of local trade to more accessible trade centers in Orangeburg and
Columbia
During the past decade, the number of jobs available in the county has declined from
4,110 to 4,020, a 22 percent decrease, while population in the county grew by 4.5 percent
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(Table 4). These figures suggest an increase in commuter traffic to out-of-oounty work
destinations. Among individual industrial sectors, manufacturing employment declined
by 10.2 percent, an occurrence not uncommon in a period of industrial retooling. The largest
absolute and relative employment gains were in the services (78.3 percent) and government
sectors (28.6 percent).

Demographic Projections
Acoording to population projections made by the Division of Research and Statistical
Services of the State Budget and Control Board and the Strom Thurmond Institute of Gov
ernment and Public Affairs at Clemson University, the population of Calhoun County will
increase from 12,200 to 14,700, a 20.5 percent increase, between 1985 and 2015 (Table 5). The

Table4

Calhoun County Economic Trends: Employment by Industry. 1980 Census
Industry

1981

1985

1983

1987

1989

2,300
Manufacturing
2,450
2,230
2,230
2,200
100
100
Construction
250
100
90
Transportation
and utilities
160
130
150
140
120
Wholesale and
retail trade
410
430
420
340
350
Finance, insurance
and real estate
50
60
70
50
50
Services
260
290
230
360
410
Government
560
580
660
800
720
3,810
3,820
4,090
4,020
Total em~oyed
4,110
Note: Jo available in the county.
Source: Labor Force and Industry, South Carolina Employment Security Commission for
selected years. These employment numbers are part of a U.S. Department of Labor series.

Table 5

Calhoun County Demographic Projections. 1985:2015
Census County Division

1985

1995

2005

2015

%Change

Cameron
2,269
2,218
2,191
2,188
-3.6
-14.2
Fort Motte-Lone Star
1,070
981
918
939
St. Matthews
5,629
6,140
6,530
16.0
6,366
Sandy Run-Staley
3,232
4,061
5,064
56.7
4,604
14,700
Total
12,200
13,400
20.5
14,100
Note: Percent change is for 1985 to 2015.
Source: Edward L. McLean, Cairen C. Withington and James B. London, Forecast of Popula
tion for South Carolina's Census County Divisions Through the Year 2015. Strom Thurmond
Institute of Government and Public Affairs, Clemson University, May 1990
8

largest absolute and relative change in the county is projected for the Sandy Run-Staley
county census division, located at the western end of the county closest to the Columbia
metropolitan area. The Sandy Run-Staley CCD is projected to increase from 3,232 to 5,064
residents, a 56.7 percent increase by the year 2015. Elsewhere, the St. Matthews division is
projected to grow by 16.0 percent, while the Cameron and Fort Motte-Lone Star divisions in
the eastern end of the county are projected to decline in population by 3.6 and 14.2 percent,
respectively. Projected population levels to the year 2015 are depicted in Figure 2.
Waste Stream Assessment

An on-site waste stream assessment was conducted at the Calhoun County landfill
(Table 6). During the first two weeks of March, 1991, random table sorts of residential and
commercial waste were conducted at the landfill. Work crews sorted through waste ship
ments characterizing the loads into designated waste categories. This information was
supplement~ by gate records maintained by landfill operators during the month of April.
Because the landfill does not have scales, waste stream volume estimates were converted to
weight measures and grouped by category and source.
The waste stream for Calhoun County is estimated to be 10,556 tons per year, 203 tons
per week, or 29.0 tons per day. Based upon these initial assessments, it is estimated that 42
percent of the waste stream is from residential and commercial sources. The remainder of
the waste is identified as construction and demolition (25 percent) and special wastes (33
percent). No industrial waste loads were designated because a portion of that waste is
hauled out of the county and the remainder of the industrial waste is being grouped in other
waste categories.

Table6
Category

Waste Stream Assessment for Calhoun County by Source
Tons Per Week

Residential-commercial
Industrial
Construction-demolition
Special wastes (sludge, ash, misc.)
Totals

85
0

51
67
203

%

42
0
25
33

100

An evaluation of the composition of the waste stream by source indicates that among
residential-commercial waste loads, paper products (34 percent), plastics (13 percent), and
biodegradables (13 percent) account for the largest shares of the waste stream (Table 7). The
next largest categories are metal and glass, each at 7 percent of the waste stream. For
construction and demolition waste, roofing materials (45 percent) and trees and stumps (42
percent) accounted for the bulk of the waste stream. Among special wastes, sludge (84
percent) and bulk yard waste (10 percent) made up the majority of waste.
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Table 7

Composition of Solid Waste Stream for Calhoun County
Tons Per Week

%

2
28
0
3
6
6
9
11
_1Q

2
34
0
3

...11.

Subtotal

85

100

B. Industrial **

Tons Per Week

%

0
0
0
0
0

0
0
0
0
0

_Q

_Q

0

0

Tons Per Week

%

21
0
1
0
2
23
2

42
0
1
0
3
45

..1

_i

51

100

A. Residential-Commercial*
1. Yardwastes
2. Paper
3. Old corrugated cardboard (included in 2)
4. Plastic bottles
5. Metal
6. Glass containers
7. Miscellaneous plastics
8. Biodegradables
9. Other

1.
2.
3.
4.

Paper-old corrugated cardboard
Plastic
Metal
Wood (pallets, etc.)
5. Textiles
6. Miscellaneous

Subtotal
C. Construction and Demolition**

1.
2.
3.
4.
5.
6.
7.
8.

Trees and stumps
Used lumber
Paper-old corrugated cardboard
Masonry materials
Soil (dirt)
Roofing materials
Metal
Mixed materials

Subtotal
D.' Special Wastes **

7
7
10
13

5

Tons Per Week

%

Sludge
Ash
Yard waste (bulk)
White goods
5. Furniture, rugs, etc.
6. Tires
7. Miscellaneous

56
0
6
1
1
1

84
0
10
1
1
1

..1

-2

Subtotal

67

100

1.
2.
3.
4.

203
Total All Categories
*Based on table sort (composition and weights)
**Based on landfill gate records (source, category, and weights)
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Projected Solid Waste Stream

EPA estimates that on average in excess of four pounds per capita per day of solid waste
are generated in the United States and that this figure is rising as indicated in Table 8. In
South Carolina, indications are that the waste stream is closer to 4.5 pounds per capita per
day [S.C. Solid Waste Policy and Management Act of 1991, Section 44-96-20, based on
research of the Solid Waste Task Force].

Table 8
Solid Waste Generated Per Capita Per Day in the United States, 1960-2010

WastePerCapitaPerDay

Year

1%0
2.56
lB
~M
2010
4.86
Source: John E. Young, Discarding the ThrC1Waway Society, Worldwatch Paper 101, pp. 12-13.
Young cites the following as his source: EPA, OSWER, The Solid Waste Dilemma: An Agenda
for Action, Washington, D.C., 1989; EPA, OSWER, Characterization of Munidpal Solid Waste.

Based upon the waste stream assessment for Calhoun County, the county is currently
generating 4.54 pounds of solid waste per capita per day. Table 9 shows waste stream
estimates and projections for individual census divisions in Calhoun County for the years
1990 and 2015. A comparison of current and projected waste generation by census division
is shown in Figure 3. Overall, the projected waste stream for the county is estimated at 33.3
tons per day by the year 2015, a 15.3 percent increase over the current waste stream.

Table 9
Current and Projected Waste Stream by CCD, Calhoun County, in Tons per Day

Census County Division

1990
Population

1990
Waste

2015
Population

2015
Waste

Cameron
2,356
5.3
2,188
4.9
2.3
918
2.1
Ft. Motte-Lone Star
1,030
St. Matthews
5,676
129
6,530
14.8
3,691
8.4
5,M4
11.5
Sandy Run-Stanley
Total
12,753
28.9
14,700
33.3
Note: Calculations based on 4.54 pounds per day as estimated from waste stream assess
ment.
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The projections assume the same per capita waste stream to the year 2015 as exists
presently. Two offsetting factors will dictate the actual per capita waste stream to the target
year. The long-run trend in recent decades has been toward higher waste generation per
capita (Table 8). The second factor at play are the state and county targets for waste reduc
tion (30 percent) and recycling (25 percent). The actual waste stream generation will be
largely dependent on the relative success of the county in meeting these targets.
For comparison purposes, Table 10 lists the projected waste stream to the county landfill
with and without source reduction targets. Waste reduction targets are set at 30 percent on
a per capita basis as mandated in the state legislation. The figures in Table 10 are based on
projected population levels to the year 2000. With present waste stream per capita, it is
projected that Calhoun County will generate 30.7 tons per day in solid waste. With a 30
percent source reduction, the waste stream at the landfill will need to be reduced to 21.5 tons
per day. Half of the source reduction can be met by removal of yard trash, land-clearing
debris, construction and demolition debris, waste tires, and white goods. Currently, these
items represent 30.0 percent of the waste stream in Calhoun County, yet half of the source
reduction (4.6 tons per day) will need to come from other waste categories to meet state and
county source reduction guidelines.

Table 10

Calhoun County Projected Waste Stream to the Year 2000 With and Without Source
Reduction, in Tons Per Day
Census County Division

Without Source Reduction

With Source Reduction

Cameron
5.2
3.6
2.2
1.5
Ft. Motte-Lone Star
St. Matthews
13.7
9.6
9.6
6.7
Sandy Run-Staley
21.5
30.7
Total
Note: Figures based on projected population for the year 2000 and current waste stream per
capita.
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SOLID WASTE MANAGEMENT FACILITIES AND OPERATIONS

Collection and Disposal
Municipal solid wastes in the cities of St. Matthews and Cameron are collected twice per
week with backyard pickup. Yard wastes in these cities are collected once per week at the
curbside.The county provides green boxes for collection ofsolid wastes from rural residents.
There are a total of35 green box sites in the county. Green boxes are emptied twice per week.
The county also picks up solid waste at commercial sites twice per week.
All the solid wastes produced in the county are disposed of in the county landfill. The
capacity of the landfill at the current solid waste disposal rate would last for over ten years.
However, due to the implementation of subtitle D regulations, the landfill should stop
receiving solid waste in October 1993.

Calculating the Full Cost of Solid Waste Operations
The overall total cost of solid waste management in Calhoun County was $328,313 in
1990-91. Total current costs for collection ofsolid waste were $102,435. Total current costs for
the landfill were $120,254. Capital costs for collection came to $68,878 in 1990-91, and total
capital costs of the landfill in 1990-91 were $36,816 (Tables 11 and 12).
Full cost accounting was used to determine the annual cost of Calhoun County's solid
waste operations. This allocation procedure takes into consideration costs reflected in the
solid waste management budget, waste management costs reflected in other departmental
budgets and the annualiz.ed costs of capital equipment and land acquisition.
Calhoun County's solid waste management budget is a subcategory of the public works
budget. Salaries for the landfill came to $57,461.89 for 3.4 employees including two people
from the roads department who spend 75 percent of their time at the landfill. Fringe benefits
for these landfill workers came to $13,200.43. Fringe benefits included social security,
retirement, and health, life and dental insurance. Workers' compensation insurance at $340
per person came to $1,156 for the landfill. Tort liability insurance for the two covered
workers cost $208.
Salaries for the 2.8 people working in collection came to $37,131.25. Their fringe benefits
totaled $10,200.29. Workers' compensation insurance came to $952. Tort liability insurance
for the two covered workers cost $260.
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Equipment and vehicle maintenance was $27,519.65 for the landfill and $28,723.68 for
collection. Radio maintenance was $156 each for landfill and collection. Fuel costs were
$4,447.87 for the landfill and $16,350.06 for collection. In addition, collections paid $2,417.60
in gasoline taxes to the S.C. Tax Commission. Oil came to $4,298.47 for the landfill and
$1,350.68 for collections. Other general operating expenses were $2,844.75 for the landfill
and $1,558.05 for collections. Vehicle liability insurance for three collection vehicles cost
$1,449. For one landfill vehicle, the insurance was $483.

Tablell
Current Costs for Solid Waste Management, Calhoun County, 1990-91
Collections
Salaries
Benefits
Equipment maintenance
Radio maintenance
Fuel
Gasoline taxes
Oil
General operating
Monitoring wells
Dumpster site expense
Electricity (dumpster sites)
Telephone
Workers compensation
Vehicle liability insurance
Tort liability insurance
Total Current Expenses

$37,131.25
10,200.29
28,723.68
156.00
16,350.06
2,417.60
1,350.68
1,558.05
1,280.39
606.17
952.00
1449.00
260.00
$102,435.17

Landfill
$57,461.89
13,200.42
27,519.65
156.00
4,447.87
4,298.47
2,844.75
7,799.26
357.21
321.75
1,156.00
483.00
208.00
$120,254.27

Monitoring the wells at the landfill cost $7,799.26 in 1990-91. Collections spent $1,280.39
for d~pster site expenses. Electricity at dumpster sites cost $606.17. Electricity at the
landfill came to $357.21. The telephone at the landfill cost $321.75.
No capital expenditures were made in 1990-91. This does not mean that there were no
capital expenses for solid waste management. Capital costs must be allocated over the
useful life of the capital asset rather than being included only and totally in the costs of the
year of acquisition. To allocate capital costs, present value factors were used. An interest
rate of 8 percent was used to calculate the present value factors along with the various
expected lifetimes of the equipment. The present value factors were then used to annualize
or amortiz.e the capital costs. This approach includes both the depreciation of the assets and
the interest cost of tying up money in capital assets.
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Capital assets for collection include green boxes and their sites, a roll-off truck, three
quarters of a dump truck and two other trucks. One of the trucks was acquired in 1983 and
is essentially worn out, but can be used as a backup for a few more years. At a total life of
about 10 years, the annual cost of this vehicle would be $9,797, but it is valued for the
purposes of this analysis at $1,000 because it has a low value either in trade or in use. Capital
costs for collection came to $68,878 in 1990-91.
Capital equipment at the landfill includes a loader, a compactor, a pan, a pickup truck,
and a building. The capital cost for these was $28,479 in 1990-91. The landfill itself cost

Tablell
Capital Assets and Costs, Solid Waste Management, Calhoun County, 1990-91

Collection
213 4-yard green boxes at $365
8 20-yard green boxes at $2,800
8 30-yard green boxes at $3,300
Greenbox sites (88-89)
Greenbox sites (89-90)
Roll-off truck
3 I 4 of dump truck
1983 truck
1988truck

Cost

Llfe

Annuity

$77,745
22,400
26,400
23,302
19,628
78,000
12,000
65,735
71,000

7
7
7

$14,922
4,299
5,067
5,840
4,919
13,565
1,402
1,000
17,794

5
5
8

15
7
5

Total annual capital costs for collection

$68,808

Landfill
Loader
. Packer (compactor)
Pan
Pickup
Building at landfill

$78,000
61,000
45,000
10,899
5,000

15
12
7
8
10

9,112
8,090
8,637
1,895
745

Total capital equipment costs for landfill

$28,479

Total capital cost of landfill

$36,816
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$84,000 plus $5,000 for site preparation. With a life span of the landfill at the current rate of
usage at 25 years, the annual capital cost of the landfill itself is $8,337.
Total capital costs of the landfill in 1990-91 were $36,816. The total of both current and
capital costs was $157,070. With 10,556 tons landfilled, this gives a cost per ton of landfilled
waste of $14.88. The total of current and capital costs of collection came to $171,313. The
county collects 75 to 80 percent of the waste that goes to the landfill. Eighty percent would
be 8,445 tons per year and the cost per ton of collection would be $20.29.
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SOLID WASTE MANAGEMENT ALTERNATIVES

Economic Considerations
The Calhoun County Solid Waste Plan Advisory Committee considered technical and
economic information on various alternatives for managing the disposal of the county's
solid waste. They also carefully considered the desires of their fellow citizens of the county.
The management system alternatives suggested by the committee can be considered as two
categories for ptuposes of economic analysis:
1. Regionalization.

2. Construction of an inert landfill and a convenience center for recyclables,
with institution of mandatory curbside recycling in St. Matthews and Camer
on. The remainder of the waste would be placed in a subtitle D landfill
constructed by the county or by contract with a private landfill operator.
Before the economics of the alternative disposal scenarios are evaluated, however, the costs
of disposal in subtitle D landfills must be discussed in order to determine what economies of
scale can be realized in such landfills.
Cost of Constructing a Subtitle D Landfill

Reported costs of opening a subtitle D landfill vary so widely that it is difficult to
confidently estimate what represents a reasonable estimate of these costs. Landfill size, the
purchase price of land, geological conditions, type of liner and other construction parame
ters, and the proximity to the landfill of needed clay and sand contribute to this variation.
For example, the projected cost of construction, operation, closure and post closure for a
1,000 tons per day landfill in Michigan (80-acre excavation, day composite base, single 60mil membrane liner, a fabric filter geotextile, sand layer for leachate collection and mem
brane protection) is about $22 per ton with the potential for the cost to double (in 1990
dollars) CT. Walsh, "Sanitary Landfill Costs, Estimated," Waste Age, April, 1989]. The topog
raphy of this landfill is relatively flat and rather easy to excavate.
The same engineering firm estimated the cost for a 750 tons per day landfill in Kentucky
(80-acre excavation, 60-mil double membrane liner, a fabric filter geotextile, sand layer for
leachate collection and membrane protection) at $50 per ton ["Sanitary Landfill Costs in
Kentucky," prepared by SCS Engineers for the National Solid Wastes Management Associ
ation, Kentucky Chapter, February, 1990]. Projected costs for the Kentucky landfill are
considerably larger due to the double liner as well as the primitive and adverse conditions
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encountered in siting a landfill on a heavily wooded site with bedrock near the surface. In
addition, no utility systems currently serve the Kentucky site.
Another estimate sets the costs of single-liner landfills as:

50 to 200 tons per day
200 to 600 tons per day
600 to 1500 tons per day
over 1500 tons per day

$25 to $60+ per ton
$20 to $25 per ton
$15 to $20 per ton
$10 to $15 per ton.

However, there is little information on the details of what costs are included in these calcu
lations [RT. Glebs, "Landfill Costs Continue to Rise," Waste Age, March 1988; personal
communication with M.L. Warner, June, 25, 1991].
There appears, however, to be a consensus that economies of scale exist as landfills
become larger. Glebs' estimates indicate that larger landfills could be half as expensive on a
per ton basis. These savings apparently begin to appear for a landfill in the 200 to 300 tons
per day range, and there certainly are savings on a per ton basis for landfills greater than 500
tons per day.
Economic Evaluations

The following analysis is based on the waste stream assessment presented earlier in
Tables 6 and 7. For this analysis, the composition of the waste stream has been aggregated
differently (Table 13). Inert materials not requiring a lined landfill for disposal, recyclables,
compostable materials, and materials to be banned from landfill disposal are separated from
the waste stream. The remainder of the waste stream is appropriated to subtitle D landfill
disposal.
Table 13
Waste Stream Composition

Tons Per Week
inert ·Landfill
Yard waste
White goods
Tires
Recyclables
Paper
Plastic
Metal
Glass
Subtitle D landfill
Total All Wastes

Tons Per Year

1,612
29
1
1
2,392
29
3
8
6

126
203
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6,552
10,566

The economic analysis of the cost of the management alternatives is based on a 20-year
planning horizon. Realistic escalation and capitalization factors were used which came
from sources such as demographic information, historical records and estimates from coun
ty officials. Costs were generated for each of the 20 years and subsequently discounted to
achieve the net present value of the costs for each year in first year dollars. Nominal values
are assumed for the parameters of the economic model:
Waste diversion rate of 50 percent
Landfill costs per ton of $55
Annual MSW growth rate of 0.7 percent
Discount factor of 8 percent
Annual operating expense increase of 5 percent
Annual landfill cost increase of 5 percent

Cost of Regionalization Alternatives
From an economic perspective, regionalization increases the amount ofMSW processed
to the point that other alternatives for handling the MSW become attractive. For example,
there are mass sorting systems of commingled collection which report reductions in the
amount of landfilled material by as much as 80 percent by converting a large fraction of the
garbage into either refuse derived fuel or compost. Further, various incineration technology
may become economically feasible. The smallest systems typically require about 150 to 200
tons a day to be cost effective. These options dispose of the MSW at costs beginning at about
$35 per ton in 1991 dollars.

Cost of Alternatives Based on Landfills, Composting, and Recycling
In considering these alternatives (Table 14) the following assumptions are important.
The diversion rate associated with recycling, that is the actual amount of MSW diverted
from the landfill is assumed to be 50 percent. The most ambitious programs currently report
diversion rates of less than 30 percent. Mandatory curbside programs requires a recycling
truck with compartments. The county can process compostable by using one baler and one
small chipper located at the inert landfill. Onlyone convenience center is needed to serve the
areas of the count outside of the curbside program. The total first-year costs indicate that it
will cost Calhoun County $25.14 per ton under this plan.

Comparison of Alternatives to Subtitle D Costs
1. To facilitate comparison ofscenarios associated with alternatives to siting a subtitle D
landfill in Calhoun County the first year landfill cost of $40 per ton is replaced by the
disposal cost of a ton of MSW at a private landfill plus the cost of the amortized cost
of the transfer station and transportation to the landfill.

2. Execution of the discounted cash flow model based on the assumptions noted earlier
in the report determined that the net present value of the 20-year costs as a function
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Table14

First Year Costs, Calhoun County's Solid Waste Management Program
1. Recycling and Composting: Curbside recycling in St. Matthews and Cameron (1,000
homes), 1 convenience center. Total first year costs are $.59,423: $25,000 in operating
expenses and $34,423 in amortized capital costs. Equipment is amortized over 5 years
and land over 20 years at 8 percent.
Capital expenditures
Curbside Recycling
$50,000
Truck
10,000
Containers
Convenience Centers
Equipment (open top boxes, compactor
$50,000
and box, paving, fencing, etc.)
6,000
Land
Landfill
$25,000
Additional equipment (baler, concrete pad)
Operating expenses (1 new staff person)
$25,000
Salary and fringe benefits, first year
2. Additional Composting Costs: Annual amortized cost of $12,522.
Capital expenditure (small chipper-shredder)

$50,000

3. Inert Landfill First Year Costs
1,612 tons at an average cost of $8 per ton

$12,896

4. Subtitle D Landfill First Year Costs: Recycling diversion rate of
50 percent. [6,552 + 2,392 x 0.5 tons per year] x $40 per ton

$309,920

5. Total Costs for First Program Year
Recycle
Compost
Inert landfill
Landfill
Total

$.59,423
12,522
12,896
309,920
$394,761

of first year landfill costs are:
Subtitle D Landfill Cost
$30perton
35perton
40perton
45perton
SO per ton
55perton

Total 20-year Costs
$3,057,000
3,458,000
3,859,000
4,260,000
4,660,000
5,061,000
22

Subtitle D landfilling costs of$40 per ton for the volume of MSW in Calhoun County
may be somewhat low. This cost was used because it is understood that sufficient
land exists at the current site and that there are no unusual geological or transporta
tion problems associated with construction. One key in minimizing the costs in
Calhoun County is the ability to diver all eligible MSW to the inert landfill.

Comprehensive Solid Waste Management Plan
Assuming the data regarding the economies of scale for construction and operation of a
subtitle D landfill are correct, the advisory committee is convinced that the county should
not consider construction of a subtitle D landfill, at present. It is recommended that privat
ization ofsubtitle D wastes be considered as the primary method of disposal. It is felt that as
all the counties in the state attempt to comply with the subtitle D regulations, there will be
much initial confusion and uncertainty. However, as time progresses, alternate methods of
disposal of subtitle D wastes may come to light and markets for recyclables and composted
materials will most certainly stabilize. In addition, DHEC's comprehensive state solid waste
management plan has not yet been promulgated. It is anticipated that there may be stipu
lations in the plan that may affect future disposal considerations.
The plan which follows represents the recommendations of the committee using the
information that has been assimilated in the past year (Table 15). Council should be made
aware that as the time draws near to implement the Solid Waste Policy and Management
Act in Calhoun County, many of the provisions of the committee's plan may need to be
amended or deleted.

Table15
Management Options Recommended by Calhoun County Citizens Advisory Committee
Plan Elements

Internalization1

Recycling
Materials Recovery Facility
· Subtitle D landfill
Inert landfill
Composting
White goods & tires
Combustible wastes

14
2
3
. 1
1
2

Privatization2

Regionalization3

2
1
1
3
3
3
3

2

1

Internalization: use city-county employees.
Privatization: use private solid waste management firm.
3
Regionalization: share solid waste management burden with other counties.
4 1, first choice; 2, second choice; 3, third choice
2
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3
3
2
2
2

1
1

The Plan

It is recommended that subtitle D wastes be handled by a private company. A transfer
station will need to be constructed in a centralized location to collect the solid wastes that
will be regulated under subtitle D. The subtitle D wastes will then be hauled out of the
county for disposal by the private company.
The committee recognizes two plausible options from which council may select after
cost considerations have been determined:
1. The county would build the transfer station and be solely responsible for collection,

separation and transport of subtitle D wastes to an approved landfill.
2. A private waste management firm would be responsible for handling all or any
portion of the collection, separation and transport of the solid waste generated in the
county. The committee recommends that bids be taken for provision of all aspects of
the management process as privatization is implemented.

Inert Landfill
Because the costs associated with the disposal of wastes in a subtitle D landfill will be
prohibitive, the committee recommends that council provide for an inert landfill to receive
wastes such as wood, masonry and construction and demolition debris that are not covered
under subtitle D regulation.
Council should proceed immediately with site selection and, if necessary, land acquisi
tion. There is a possibility that the site of the current landfill would be sufficient for construc
tion of the inert landfill. However, care must be exercised to assure that the inert landfill be
hydrogeologically up-gradient from the present landfill.
Recycling
The C(?mmittee recommends that council explore the feasibility ofcurbside, commingled
recycling in St. Matthews and Cameron. A minimum of five strategically located, staffed
recycling convenience centers should be built. Council should explore the costs associated
with current city-county waste management personnel collecting recyclables and staffing
convenience centers versus the privatization of these efforts. Other counties have met with
success using retired persons and volunteers on a part-time basis to staff convenience
centers.
Composting

The county will assume the responsibility for the composting of yard wastes and biode
gradables at a site suitable for such activity. Council should investigate the possibility of
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purchasing a chipper-grinder to assist in this effort. Another possibility would involve
sharing in the purchase of such equipment with neighboring counties.
White Goods, Tires and Used Oil

The problems associated with the recycling of white goods and tires exceed Calhoun
County's ability to handle them. Shredders capable of reducing white goods and tires to a
form suitable for recycling would not be cost effective, considering Calhoun County's waste
stream alone. It is the recommendation of the committee that county council pursue region
al disposal options for these materials. In the near future, until a regional solution develops,
it will be best to include handling of white goods and tires with the privatization of the solid
waste disposal.
It is anticipated that within six to eight weeks there will be at least one used oil collection
facility in Calhoun County serviced by the Santee-Cooper GOFER (give oil for energy
recovery) program. The site(s) will be locally sponsored by the Tri-County Electric Cooper
ative and constructed on their property. It is recommended that the county negotiate with
Santee-Cooper Regarding placing a GOFER collection facility at each new recycling conve
nience center.
Combustion of Wastes

Incineration of municipal solid wastes in a facility owned and operated by Calhoun
County is not economically feasible. If the development of a regional solid waste manage
ment plan includes incineration as the preferred handling and disposal option, then Cal
houn County should reevaluate its private contract and decide whether to participate in a
regional incineration program.
Solid Waste Management Coordinator

The committee further recommends that council consider the need for a full-time sala
ried position with responsibilities associated with solid waste management in the county.
Duties should include but not be limited to:
1. Overseeing operations of the inert landfill and the county's recycling effort.
2. Assuring public awareness and education regarding proper waste stream
management.
3. Soliciting assistance, cooperation and funding from federal, state and local
governments and industry.
4. Coordinating the efforts of waste management employees and volunteers.
The individual holding this position must complete the course for certified landfill operators
sponsored by the Department of Health and Environmental Control at such time as the
course is made available by the state.
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RECOMMENDATIONS
The South Carolina Solid Waste Policy and Management Act indicates activities and sets
deadlines for the implementation of the act by counties. Specific recommendations based on
the act follow.
Solid Waste Citizens Advisory Committees

•

In accordance with Solid Waste Policy and Management Act, the council needs to
appoint a local solid waste citizens advisory council by May, 1992.

Privatization and Regionalization

•

Previously, a county solid waste plan was discussed with an emphasis on privatiza
tion. The county council should begin negotiations to formulate a comprehensive
request for proposal (RFP) that will define the key elements needed to assure the
successful implementation of the county's solid waste management plan. Once the
RFP is completed, the council should solicit bids from selected private solid waste
management companies regarding the cost associated with the implementation of
all phases of the plan. After bids are received, council can then decide the proper
plan of action that best suits the needs and budgetary constraints of the rounty

•

The council should institute such oookkeeping procedures as necessary to deter
mine the full costs of operation under privatization and assess appropriate fees to
solid waste generators.

The council should maintain contact with the Lower Savannah Council of Govern
ment's solid waste advisory group to keep abreast of current technology, informa
. ' tion and regional solid waste management planning that could assist the rounty in
its solid waste operations.
•

Recycling and Source Reduction

•

The council should evaluate the implementation of staffed recycling convenience
centers in place of green box sites. County operation of the convenience centers
versus private operation of the center should be part of the evaluation.

•

As part of the RFP, discussed above, the council should evaluate the rost for a private
rontractor to handle the collected recyclables or the costs for the county, cooperative
ly with the cities, to ·o perate a materials recovery facility and market the recycled

materials. The rouncil should investigate the available markets for recyclables and
availability of long-term agreements with reputable vendors for the sale of recycled
materials.
•

It is recommended that the council develop incentives to encourage businesses and
industries to practice source reduction and the separation of recyclables before they
enter the waste stream. Incentives might include special tax ronsiderations, user fees
based on the amount of solid wastes generated, etc.

Inert Landfill
•

The rouncil should investigate what will be required to site, construct and operate an
inert landfill. As needed, the council should hire an experienced consulting firm that
can assist in the planning, site selection, permitting and construction of a new inert
landfill.

•

The council should consider the adoption of tipping fees for the inert landfill based
on the full rost of its operation.

•

The council should enact an ordinance(s) as appropriate to ban out-of-county and
out-of-state wastes from the inert landfill.

Composting of Yard Wastes
•

The council should enact an ordinance restricting yard wastes and land clearing
debris from the current landfill prior to August, 1992, to meet the requirements ofthe
S.C. Solid Waste Policy and Management Act.

•

Due to transportation costs, hauling yard wastes and land clearing debris to a region
al landfill (public or private) will be prohibitive. Therefore, the council should
immediately investigate what is required to site, permit, construct and operate a
composting facility for yard waste and other cellulosic materials. Appropriate tip
ping fees should be implemented to cover the full cost of operating the composting
facility. This composting facility should be operative by August, 1992.

Litter Control
•

It is anticipated that the county will experience more problems with illegal dumping
because of the increased costs and difficulties associated with solid waste manage
ment under the new regulations. The S.C. Solid Waste Policy and Management Act
has increased penalties for such offenses. The council should consider whether it
needs to enact additional ordinances to implement the new penalties. The need for
hiring salaried litter control officers should also be investigated.
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Solid Waste Management Coordinator
• The council should consider whether to hire a program coordinator and when it
would be appropriate to fill the position.
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LEE COUNTY: REPORT OF THE
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PREFACE

Lee County is one of five counties in South Carolina selected to be part of a project
designed to assist in developing a comprehensive, integrated solid waste management plan
for each county. Berkeley, Calhoun, Lee, Orangeburg and Sumter counties were selected to
participate because they had received significant damage from hurricane Hugo in 1989
which dramatically shortened the life of their landfills. The Strom Thurmond Institute of
Government and Public Affairs at Clemson University coordinated the study and has pro
vided technical assistance. Funds to conduct the project were provided by the U.S. Depart
ment of Commerce, Economic Development Administration, by the South Carolina Budget
and Control Board, by the counties, and by Clemson University.

The Lee County Council appointed a citiz.ens advisory committee (CAC) to develop a
solid waste management plan with recommendations to the county council. The members
of the CAC are listed at the beginning of this report. The CAC first met in Febuary, 1991.
Three subcommittees were appointed which addressed the issues presented in this report.
Clemson University personnel functioned as facilitators to the CAC, provided technical and
economic i..11formation, and assisted in the waste assessment conducted for Lee Cou..'1.ty.
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GLOSSARY

Composting: Decomposition of solid organic material, (for example, leaves, grass, brush, etc.)
under aerobic and thermophilic conditions to produce a stable, humus-like material.

Construction and Demolition (C & D) Debris: Solid waste resulting from construction, remod
eling, repair and demolition of structures, roads and land clearing.

Convenience Center: A staffed site usually established in place of green box sites, to which
citizens bring solid waste. Here recyclable materials are collected separately and
mixed waste is usually compacted for transport to a landfill.

Incineration: The controlled burning of solid wastes usually with energy recovery and air
emission controls.

Industrial Wastes: Wastes produced by industries, factories, processing pla..r1.ts, etc.
Inert Landfill: A disposal site for construction and demolition debris or other materials not
subject to tighter landfill restrictions.

Landfill: A disposal facility in which solid wastes are buried in a controlled manner to avoid
environmental contamination and nuisance conditions.

Landfill Liner: A layer of soil engineered to reduce hydraulic (water) conductivity and a
synthetic film (geomembrane) usually of high density polyethylene (HDPE) placed
in the bottom of a landfill.

Material Recovery Facility (MRF): A facility for processing recyclable materials to prepare
' them for shipment to a processor (secondary market).

Mixed Waste Recovery Facility: A facility that receives mixed solid wastes and sorts and
prepares recyclable materials for a secondary market.

Recycling: The use, reuse or reclamation of waste material.
Privatiz.ation: A contractual arrangement where private industry provides a service which is
otherwise provided by a public entity, for example, collection of residential solid
waste, operating a materials recovery facility, operating a landfill, etc.

Regionalization: A procedure where two or more public entities agree to work in cooperation
to provide a service within their jurisdiction. It is frequently structured as a public
authority.

Source Reduction: Decreasing the quantity (also the toxicity) of material that ends up in the
solid waste stream by altering manufacturing processes and consumer habits.

Solid Wastes: Waste materials handled in a solid form from households, businesses, institu
tions and industries. Also called garbage.
Special Solid Wastes: Items in solid waste stream that present problems if landfilled, for
example, tires, car batteries, sludges, household hazardous wastes, white goods, etc.
Alternative disposals and reuse options are required.

Subtitle D Landfill: A lined landfill as required by recent Environmental Protection Agency
regulations which include collecting and treating leachate (internal water), landfill
gas management, groundwater monitoring and corrective action when required,
proper closure requirements, and financial assurance to handle unexpected costs
(liabilities).

White Goods: A general term referring to applianc:es-stoves, refrigerators, washers, dryers,
ovens, etc.

Yard Wastes: Organic materials produced in lawn, gardening and landscaping activities, for
example, leaves, grass clippings, brush, plant residues, etc. Preferred method of
disposal is by composting.
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INTRODUCTION

Lee County residents are facing increasing costs for the collection and disposal of their
solid wastes. Traditional practices of solid waste management have come under increased
scrutiny in recent years. This scrutiny is due in large part to potential for environmental
pollution from the present practice of landfilling. Tighter restrictions on solid waste practic
es will result in higher costs for both collection and disposal and will require a restructuring
of solid waste management operations.
The United States Environmental Protection Agency (EPA) has recently promulgated
regulations which require upgrading landfills to include liners, leachate collection and
monitoring systems. To minimize the economic and social costs of the regulations, EPA has
stressed the need to implement integrated solid waste management. Integrated solid waste
management is a four-step approach of source reduction, recycling with composting, incin
eration with energy recovery when appropriate, and landfilling of solid wastes. · Whether
driven by environmental regulations or economic consideration, Lee County should pro
ceed with a solid waste plan that incorporates EPA's four-step approach.
EPA's comprehensive standards for municipal solid waste landfills, issued under subti
tle D of the Resource Conservation and Recovery Act, include location restrictions, facility
design criteria and operation procedures, corrective action measures and closure standards.
EPA is also requiring groundwater and gas monitoring at all landfills. The regulations will
also help minimize general nuisance problems associated with landfills. The states are
primarily responsible for the implementation and enforcement of the new rules. They are
required to incorporate the federal standards into current state solid waste permitting pro
grams.
In general, the regulations apply to all municipal landfills that receive waste after Octo
ber 9, 1991, the date the rule was published in the Federal Register. If a landfill stopped taking
waste before October 9, 1991, the requirements do not apply. If the landfill stops taking
waste after October 9 1991, but before October 9, 1993, when the regulations requiring lined
landfills go into effect, the facility only has to comply with the rule's final cover require
ments.
The South Carolina Solid Waste Policy and Management Act of 1991, which was signed
by the governor on May 27, 1991, has two general provisions which need to be considered
in developing Lee County's solid waste management plan. The act states that not later than
six years after the date of enactment, it is the goal of South Carolina to reduce, on a statewide
per capita basis, the amount of solid waste being received at landfills (or incinerated) by 30
percent, calculated by weight using the 1993 solid waste level. In addition, not more than 50

percent of this goal may be met by the removal of yard trash, land-clearing debris, and waste
tires from the waste stream. Also not later than six years after the date of enactment, it is the
goal of the state to recycle, on a statewide basis, at least 25 percent, calculated by weight, of
the total solid waste stream generated in the state. It is the policy of South Carolina that each
county or region make every effort to meet, on an individual basis, the state solid waste
recycling and reduction goals and that each county or region, and municipalities located
therein, which meet these goals be financially rewarded by the state. Several other sections
of the act also apply to Lee County's solid waste planning process:

Deadline

Legislative Requirement

Nov 27, 1991

The owner or operator of a municipal solid waste landfill shall pre
pare and submit to DHEC (Department of Health and Environmental
Control) a waste inspection and analysis plan in order to restrict re
ception ofspecial wastes, for example, pesticide wastes, liquid wastes,
sludges, industrial process wastes, spill clean-up wastes, etc. (Section
44-96-390)

May 27, 1992

There shall be established a local solid waste advisory council for each
county or region intending to submit a solid waste management plan.
(Section 44-96-SO[N])

May 27, 1992

No person shall knowingly deposit whole waste tires in a landfill as a
method of ultimate disposal. (Section 44-96-170[F])

May 27, 1992

Used oil cannot be placed in municipal solid wastes and can only be
disposed of by delivery to an approved recovery-reuse facility. (Sec
tion 44-96-160)

May 27, 1992

Used lead acid batteries cannot be placed in municipal solid wastes
and can only be disposed of by delivery to an approved recovery
reuse facility. (Section 44-96-180)

Aug 27, 1992

Yard wastes and land clearing debris shall not be landfilled but shall
be handled in a separate waste composting facility. (Section 44-96190)

Nov 27, 1992

Scales shall be installed at all landfills to weigh and record all solid
waste when it is received. (Section 44-96-SO[M])
Each county shall notify DHEC in writing whether it intends to sub
mit a single county solid waste management plan or to participate in
a regional plan. (Section 44-96-S0[G])

Nov 27, 1992

Nov 27, 1992

Each county will participate in waste tire clean-up efforts and estab
lish approved waste tire accumulation sites. (Section 44-96-170[D])
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May 27, 1993

Within one year after DHEC promulgates regulations for a method of
calculating the full costs for solid waste management, local govern
ments shall determine the full cost for solid waste management with
in its service area for the previous year and publish the information
locally. (Section 44-96-90[B])

May 27, 1993

No person shall be an operator of a solid waste management facility
without completing a DHEC approved operator certification course.
(Section 44-%-460 [C])

Feb 27, 1994

Within 15 months after DHEC submits to the governor the state solid
waste management plan, each county or region must prepare a solid
waste management plan. (Section 44-96-S0[A])

May 27, 1994

White goods cannot be placed in municipal solid wastes or disposed
of in municipal solid waste landfills (Section 44-96-200).

The following report analyzes various solid waste options relating them to current and
projected conditions in Lee County. Background information on waste assessment, demo
graphic data, current recycling and solid waste management programs, and calculations of
full cost for solid waste management is presented first. A discussion of alternatives is
presented next. The report concludes with a section on recommendations for the develop
ment of the county's integrated solid waste program.
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SOOOECONOMIC CONSIDERATIONS
Demographic Trends
According to the 1990 census, the population of Lee County is 18,437, a 15.6 percent
decrease since 1960 (Table 1) when the population was 21,832. Over the same period,
population declined during both the 1960s and 1980s but grew modestly during the 1970s.
Within individual census county divisions (CCDs), relative population change ranged from
-3.1 to -35.2 percent. The most populous division Bishopville had the most moderate pop
ulation decline at 3.1 percent, while Lynchburg, St. Charles, and Stokes Bridge-Cypress all
had population declines in excess of 30 percent. A breakdown of 1990 population by CCD
is indicated in Figure 1.

Tablel
Lee County Demographic Trends, 1960-1990
Census County Division

1960

1970

1980

1990

%Change

Ashwood
4,041
3,317
3,741
3,555
-12.0
-3.1
Bishopville
9,928
8,841
9,327
9,624
Lynchburg
3,064
2,434
2,266
2,091
-31.8
St. Charles
2,298
1,707
1,736
1,547
-32.7
Stokes Bridge-Cypress
2,501
2,024
1,859
1,620
-35.2
Total
21,832
18,323
18,929
18,437
-114.8
Source: U.S. Census Bureau, Census ofPopulation and Housing for selected years.

Over the past two decades, the population of municipalities increased by 22 percent
(Table 2). The town of Bishopville grew from 3,404 to 3,560 residents, a 4.6 percent increase,
while the town of Lynchburg declined from 546 to 475 residents, a 13.0 percent decrease.
Over the same time period, the population in unincorporated places in the county increased
from 14,373 to 14,402, a 0.2 percent increase.

Economic Trends
The economy of Lee County has shifted in recent decades from an agricultural to an
industrial base (Table 3). Between 1960 and 1980, employment in resource-based industries
including agriculture and forestry fell from 2,772 to 662, a 76.1 percent decrease. Over the
same period, manufacturing employment grew from 932 to 2,563 workers, a 175 percent

.
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Table2
Demographic Trends of Lee County in Incorporated Places
Incorporated Places
1970
1980
1990 % Change
Bishopville
3,404
3,429
3,560
4.6
Lynchburg
546
475
-13.0
534
Total
3,950
3,963
4,035
-8.4
Note: Percent change is for 1970 to 1990
Source: U.S. Census Bureau, Population Estimates for the State, Counties and Incorporated Places,
PL94-171.

Table3
Lee County Economic Trends, Employment by Industry, 1960-1980

Industry

1%0

1970

1980

Agriculture, forestry,
2,m
fisheries and mining
989
662
402
Construction
373
348
932
1,960
2,563
Manufacturing
Transportation, communications,
264
115
and utilities
93
735
321
805
Wholesale and retail trade
Finance, insurance,
125
148
real estate
50
1,018
1,508
992
Services
202
252
176
Government
103
Not classified
5,720
6,201
6,898
Total employed
Note: Based on place of residence.
Source: U.S. Census Bureau, General Social and Economic Characteristics, 1960-1980.

increase. As late as 1960, agriculture accounted for 44.7 percent of total employment; by
1980, manufacturing accounted for 37.2 percent of total employment, indicative of this
industrial shift. Services (52.0 percent) and government (43.2 percent) employment also
grew rapidly, while trade employment fell dramatically. Perhaps this decline reflects a loss
of local trade to more accessible trade centers in Sumter and Columbia.
During the past decade, employment in Lee County has increased from 2,830 to 3,590, a
26.9 percent increase, while population in the county declined by 2.6 percent (Table 4).
Much of this growth has occurred at the end of the decade, and the figures suggest more
local employment opportunities and perhaps more two worker households. Among indi
vidual industrial sectors, manufacturing employment had the largest absolute increase
7

from 1,030 to 1,340 employees, again with much of that growth occurring in recent years.
The

Table4

Lee County Economic Trends, Employment by Industry. 1980 Census
1981

Industry

1983

1985

1987

1989

1,050
1,340
1,030
1,030
1,010
Manufacturing
40
20
40
60
30
Construction
Transportation and public
70
80
80
80
90
utilities
Wholesale and retail trade
520
610
590
620
540
Finance, insurance, and
70
real estate
80
80
80
80
210
370
400
Services
380
460
Government
870
870
960
860
900
Total
2,830
2,990
3,050
3,130
3,590
Note: Jobs available in the county.
Source: Labor Force and Industry, South Carolina Employment Security Commission for
selected years. These employment numbers are part of a U.S. Department of Labor series.

largest employment gains were in the service (119 percent), manufacturing (30.1 percent)
and trade sectors (19.2 percent), suggesting that service activity continues to grow rapidly
while trade activity has at least stabilized. It should be noted that two different employment
series are used in Tables 3 and 4.

Demographic Projections
According to population projections from the Division of Research and Statistical Servic
es of the State Budget and Control Board and the Strom Thurmond Institute of Government
and Public Affairs at Clemson University, the population of Lee County will increase from
18,700 to 19,900, a 6.4 percent increase, between 1985 and 2015 (Table 5). The growth areas
of the county are projected to be in the Bishopville and Ashwood divisions. Population in
the Bishopville CCD is projected to increase from 9,299 to 10,327, an 11.1 percent increase.
.

!

Table 5

Lee County Demographic Projections, 1985-2015
Census County Division

1985

Ashwood
3,860
9,299
Bishopville
Lynchburg
2,118
1,698
St. Charles
Stokes Bridge-Cypress
1,725
Total
18,700
Note: Percent change is for 1985 to 2015.

1995

2005

2015

4,045
9,836
2,154
1,717
1,749
19,501

4,147
10,178
2,142
1,698
1,735
19,900

4,165
10,327

8

%Change

1,642

7.9
11.1
-1.6
-3.3

1,682
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11.6
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Source: Edward L. McLean, Cairen C. Withington and James B. London, Forecast ofPopula
tion for South Carolina's Census County Divisions Through the Year 2015. Strom Thurmond
Institute of Government and Public Affairs, Clemson University, May 1990.
The Ashwood CCD is projected to increases from 3,860 to 4,165 residents, a 7.9 percent
increase. The remaining census divisions are projected to decline in population by between
1.6 and 3.3 percent by the year 2015. Projected population levels to the year 2015 are depicted
inFigure2
Solid Waste Stream Assessment

An on-site waste stream assessment has been conducted at the Lee County landfill since
April 1991 (Table6). Random tablesortsofresidentialandcommercial wastewereconduct
ed at the landfill. Work crews sorted through waste shipments and characterized the loads
into designated waste categories. These data were supplemented by gate records main
tained through September by landfill operators. Because the landfill does not have scales,
volume estimates were converted to weight using a density factor by waste category. Waste
stream estimates were grouped by category and source of waste stream.
The waste stream for Lee County is estimated to be 18,044 tons per year, 347 tons per
week, or 49.6 tons per day, based on a seven-day week. Based upon these initial assess
ments, it is estimated that 64 percent of the waste stream is from residential and commercial
sources. The remainder of the waste is primarily construction and demolition wastes (28
percent) and special wastes (7 percent). Only 1 percent of the waste stream is listed as
industrial waste. It may be that a portion of that waste is hauled out of the county and the
remainder of the industrial waste is being grouped in other waste categories.

Table 6
Waste Stream Assessment for Lee County by Source
Category
Tons Per Week
Residential-commercial
Industrial
Construction-demolition
Special wastes (sludge, ash, misc.)
Totals

%

222
4

64.0

97
24
347

28.0

1.2
~

100.0

Among residential-commercial waste loads, paper products (33 percent), plastics (18
percent), and biodegradables (14 percent) account for the largest shares of the waste stream
(Table 7). The next largest categories include metal and glass at 9 and 7 percent, respectively,

10

of the waste stream. For construction and demolition waste, soil (33 percent), paper-old
corrugated cardboard (25 percent), and trees and stumps (17 percent) accounted for the bulk
of the waste stream. Among special wastes, sludge (76 percent) and bulk yard waste (19
percent) are the major categories.
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Table7
Composition of Solid Waste Stream for Lee County
A. Residential-Commercial *

Tons Per Week

%

1. Yard wastes
2. Paper
3. Old com.tgated cardboard (included
in2)
4. Plastic bottles
5. Metal
6. Glass containers
7. Miscellaneous plastics
8. Biodegradables
9. Other

2
73

1
33

0
7
20
16
33
31
_1Q

0
3
9
7
15
14
_lli

Subtotal

222

100

B. Industrial**

1.
2.
3.
4.
5.
6.

Tons Per Week

Paper-old com.tgated cardboard
Plastic
Metal
Wood (pallets, etc.)
Textiles
Miscellaneous

Subtotal
C. Construction and Demolition**

1.
2.
3.
4.
5.
6.
7.
8.

Subtotal
D. Special Wastes**

t
2.
3.
4.
5.
6.
7.

0
0
0
4
0
_Q

0
0
0
100
0
__Q

4

100

Tons Per Week

Trees and stumps
Used lumber
Paper-old com.tgated cardboard
Masonry materials
Soil (dirt)
Roofing materials
Metal
Mixed materials

Subtotal

17
8
25
7
33
7
2
1

97

100

%

18
0
4.7
1
0.3
0
_Q

76
0
19
4
1
0
__Q

24

100

Total All Categories
347
*Based on table sort (composition and weights)
**Based on landfill gate records (source, category, and weights)
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%

16
8
24
7
32
7
2
_j_

Tons Per Week

Sludge
Ash
Yard waste (bulk)
White goods
Furniture, rugs, etc.
Tires
Miscellaneous

%

Projected Solid Waste Stream
EPA estimates that on average in excess of four pounds per capita per day of solid waste
are generated in the United States and that this figure is rising as indicated in Table 8. In
South Carolina, indications are that the waste stream is closer to 4.5 pounds per capita per
day [S.C. Solid Waste Policy and Management Act of 1991, Section 44-96-20, based on
research of the Solid Waste Task Force].

Table 8
Solid Waste Generated Per Capita Per Day in the United States, 1960-2010
Year
Lbs
1960
2.56
1~
~M
2010
4.86
Source: John E. Young, Discarding the ThrCJWaway Society, World watch Paper 101, pp. 12-13.
Young cites the following as his source: EPA, OSWER, The Solid Waste Dilemma: An Agenda
for Action, Washington, D.C., 1989; EPA, OSWER, Characterization ofMunicipal Solid Waste.

Based upon the waste stream assessment for Lee County, the county is currently gener
ating 5.38 pounds of solid waste per capita per day, a figure somewhat higher than the
estimated state average of 4.5 pounds per day. Table 9 shows waste stream estimates and
projections for individual census divisions in Lee County for the years 1990 and 2015.
Overall, the projected waste stream for the county is estimated at 53.5 tons per day by the
year 2015, a 7.9 percent increase over the current waste stream.

Table 9
Current and Projected Waste Stream by CCD, Lee County, in Tons per Day

Census County Division

1990

2015

9.6
11.2
Ashwood
25.9
27.8
Bishopville
5.6
5.6
Lynchburg
4.4
4.2
St. Charles
4.4
4.5
Stokes Bridge-Cypress
49.6
Total
53.5
Note: Based on 5.38 pounds per capita per day from waste stream assessment
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The projections assume the same per capita waste stream to the year 2015 as exists
presently. Two offsetting factors will dictate the actual per capita waste stream to the target
year. The long-run trend in recent decades has been toward higher waste generation per
capita as indicated in Table 8. The second factor at play are the state and county targets for
waste reduction (30 percent) and recycling (25 percent). The actual waste stream generation
will be largely dependent on the county's relative success in meeting these targets.
For comparison purposes, Table 10 lists the projected waste stream to the county landfill
with and without waste reduction targets to the year 2000. Waste reduction targets are set
at 30 percent on a per capita basis as mandated in the state legislation. \Vith the present
waste stream per capita, it is projected that Lee County will generate 53.5 tons per day in
solid waste. With a 30 percent waste reduction, the waste stream at the landfill will need to
be reduced to 35.8 tons per day. Half of the waste reduction can be met by removal of yard
trash, land-clearing debris, construction and demolition debris, waste tires, and white goods.
Currently, these items represent 30.2 percent of the waste stream in Lee County, yet half of
the waste reduction (7.7 tons per day) will need to come from other waste categories to meet
state and county waste reduction guidelines. Full removal of yard debris and construction
and demolition materials to compost and an inert landfill could reduce the waste load to 27.9
tons per day (column 1 below).

Table 10
Projected Waste Stream for the Year 2000 for Lee County

With Waste Reduction1
Without Waste Reduction2
Total waste stream
51.1 tons per day
51.1 tons per day
Waste reduction
15.5 tons per day
7.7 tons per day
Recycling
7.7 tons per day
7.7 tons per day
Remainder to landfill
27.9 tons per day
35.8 tons per day
1. Assumes full removal of yard waste, land-clearing debris, construction and demolition
debris, waste tires and white goods to compost piles and/or inert landfill along with
minimum recycling requirements.
2. Ass}1ffies minimum waste reduction and recycling requirements to meet state targets.
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SOLID WASTE MANAGEMENT FACILmES AND OPERATIO NS
Current Solid Waste Management Program
Landfill Operations

Mid-American Waste Systems (MAWS) has currently taken over operations of the Lee
County landfill and has agreed to construct a new landfill to replace the existing landfill and
then to close the existing landfill as required by state regulation. The proposed new landfill
will meet or exceed all proposed federal and state requirements, implementing a double
liner system with leachate and run-off control designed to protect the environment. It will
be the first landfill of this design in South Carolina and will be sized in accordance with the
legislature's desire to encourage regional landfills.
The proposed landfill will be designed to accept 3,500 tons per day of solid, nonhazard
ous waste into a maximum of 200 acres for 30 years of capacity for Lee County and the
region. Lee County, as the home county of the landfill, will receive free disposal of its waste
for the entire 30 year life of the landfill.
Collection Services

The city of Bishopville provides curbside collection of municipal solid wastes. The city
has seven employees and three trucks assigned full-time to solid waste collection. The city
provides twice per week pickup of residential wastes and daily pickup of commercial
wastes. The city will haul its solid wastes to the county landfill.
Lee County has to collect its own solid waste and transport it to the landfill. There are 36
greel} box sites (total of 250 boxes) located throughout the county. Each site is picked up
three.times a week. The county has been divided into two routes with one compactor per
route. Along with the compactors there is one flatbed truck per route that cleans around the
green boxes and collects the bulk trash. Four drivers and six prison laborers from Wateree
Correctional Institute operate the collection system. Lee County has employed a part-time
litter control officer to enforce the county litter ordinance and specifically to patrol the
m11nty grc--=n lx.Jx sues. Another option is to contract with a private company to build and
maintain the convenience centers at a cost of about $55,200 per site.
Recycling
The city of Bishopville has a community recycling drop-off center (Table 11) which is not
staffed and is open all of the time for receiving recyclable materials. This center on a vacant

lot across for South Atlantic Canners in the 600 block of North Causar Street accepts news
papers, plastics, glass and cans. This center opened on schedule in January 1991.

Table11
Material recycled from the Communitt Re~cling Dro2-off Center
Date
Item
April 1, 1991
Newspapers
May 6, 1991
Newspapers
May 14, 1991
Newspapers
Newspapers
July 3, 1991
Aug. 6, 1991
Newspapers
Aug. 28, 1991
Newspapers
March 1, 1991
Glass
April 24, 1991
Glass
Glass
June 3, 1991
Glass
June 10, 1991
Glass
July 8, 1991
Aug. 20, 1991
Glass
Sept. 20, 1991
Glass
May 28, 1991
Aluminum Cans
Aluminum Cans
June 3, 1991
Aluminum Cans
Junes, 1991
May 28, 1991
Plastic
Plastics
June 3, 1991
Junes, 1991
Steel Cans
Total
Note: One drop-off center and the initial operation

Net@Lbs.

9,360
9,340
7,020
8,340
11,600
2,820
2,470
2,820
900
1,320
2,990
2,160
62
130
140
460
2,680
20
64,632

Amount
$21.10
23.40
23.35
17.35
20.85
29.00
28.20
24.70
28.20
9.00
13.20
14.95
21.60
14.90
39.00
37.80
13.80
80.40
1.00
$462.00

George Bush of Bush Recycling in Florence (803-662-4117/ 4150), separates, picks up and
transports the plastics (number 1 and 2); green, brown and dear glass; aluminum and steel
cans, when requested by the city. Bobby Hall, manager of Paper Stock Dealers, Inc. in
Columbia (803-799-0500) furnishes the newspaper bin and empties it when requested by the
city.
It is planned to set up another drop-off center to receive recyclable solid waste materials.
This site will be more visible from South Main Street, where the density of PoPU:let-ti.on.-k
much greater. This center planned to open in 1992, vv'ill receive newspapers, plastics, cans
and glass.
Lee County is a small county and with the new regulations on solid waste, the county
cannot afford to build its own materials recovery facility (MRF) for recycled items. Lee
County will have to investigate the option of contracting out solid waste collection in rural
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areas to a private company or building several convenience centers for recycling and collec
tion. Before a decision can be made, bids request have to be sent out to several companies.
The county could build seven convenience centers for an estimated cost of $65,000 per site.
Staffing these sites would cost around $22,360 per year.
Lee County Regional Recycling and Disposal Facility has plans in the Mid-American
Waste Systems agreement for an MRF for municipal solid waste, to be on the same site at the
landfill. Recycling is required by the state of South Carolina, and a recycling program is
proposed for the facility. The program would take place at the landfill, employing from 30
to 50 people and perhaps as many as 100 depending on the size of the program. Recycling
efforts on the part of the community and county can be coupled with the on-site program. A
warehouse at the facility will provide space for source-separated materials such as paper,
aluminum, plastic and glass. Brush, tree prunings and leaves will be shredded, if required,
and composted on site for later use as free fertilizer. Agreements with individual recycling
companies to accept stored wastes are currently being arranged.
Calculating the Full Cost of Solid Waste Operations
Full cost accounting was used to determine the true costs of Lee County's solid waste
operations. When it is implemented for solid waste management, special forms are used to
keep track of what costs are incurred by what programs. Full cost accounting takes into
consideration all the costs of solid waste management, the hidden costs as well as those
displayed in the solid waste management budget, and the annualized costs of capital equip
ment and the land appropriation.
Lee County is not currently running its own landfill. Therefore, almost all of the county's
actual costs are due to collection. Personnel expenses totaled $120,790 in 199~91. Full-time
personnel cost $96,004; part-time personnel cost $4,550; and fringe benefits came to $20,236.
Fringe benefits included life insurance, health insurance, worker's compensation insurance,
social security and retirement (Table 12).
Operating costs for the collection vehicles totalled $59,649. These costs included tires,
fuel, oil, lubricants and other expenses such as parts and materials and labor.
Capital costs need to be treated in a special way. Allocating them to the year in which a
capital purchase was made would overstate capital costs in some years and understate them
in others. To avoid this problem, capital costs are allocated over the useful life of the asset
using present value factors. This method takes into consideration both the depreciation
costs and the interest costs of using capital assets. An interest rate of 8 percent was used
along with the various expected life times of the capital equipment to find the present value
factors to use for each piece of equipment.
Capital assets for collection are green boxes, sideloaders, and flatbed trucks. Green
boxes cost $365 each and the county has about 250 of them. With an average expected life is
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Table12
Costs of Solid Waste Management, Lee County, 1990-91
Collection:
Personnel
Full-time
Part-time
Fringe benefits
Total

$96,004
4,550
20,236
$120,790

Vehide operating expenses
Tires
Fuel (diesel, gas)
Oil (tiller)
Lubricants
Other
Total

$11,037
14,647
3,126
938
29,901
$59,649

Annualized capital equipment costs
Annual cost
Green boxes (250), $ 91,250 (5--year life)
Sideloaders (3), 264,000 (6-year life)
Flatbeds (2), 43,800 (9-year life)
Total

$22,870
57,143
7,008
$87,021
$267,460
18,000
$14.86

Total annual collection costs
Total solid waste tons collected
Average cost per ton collected
Other costs
Monitoring wells at landfill

$1,500

Potential annual capital costs of landfill
Packer, $165,000 (8 year life)
Dozer, $80,000 (10 year life)
Pan, $150,000 (10 year life)
Land, 30 acres, $3500 (20 year life)
Total
"Lost of liner and leachate collection will be additional.

$28,696
11,923
22,355
10,692
$73,666 *

5 years. The annual capital cost of the greenboxes is $22,870. Lee County has three sideload
er collection trucks which cost $88,000 each and are expected to last 6 years each. Annual
capital cost of the sideloaders is $57,143. The two flatbeds cost $21,900 each and should last
9 years. The annual capital cost of the flatbeds is $7,008. Capital costs for collection total
$87,021.
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The total cost of solid waste collection for Lee County came to $267,460 in 1990-91. With
18,000 tons of solid waste collected and disposed of in 1990-91, the average cost of collection
was $14.86 per ton.
Lee County also spends $1500 per year monitoring wells at the current, privately run

landfill.
Lee County has looked at what their capital costs might be if the county were to return
to running its own landfill. The county would need a packer that costs $165,000, a bulldozer
that costs $80,000, an earthmoving pan-scraper that cost $150,00, and a 30-acre landfill that
costs $3,500 per acre. With an expected life of 8 years, the annual cost of the packer would be
$28,696. The bulldozer and pan should last 10 years for an annual cost of $11,923 and
$22,355, respectively. The landfill would last about 20 years for an annual cost of $10,692.
These capital costs for the landfill total $51,311 per year. The site preparation and landfill
liner-leachate collection costs should also be annualized over the life of the landfill. These
costs for a subtitle D landfill would be in the millions of dollars. If Lee County were to run
its own landfill, there would also be additional design, personnel and operating costs.
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SOLID WASTE MANAGEMENT ALTERNATIVES

The Lee County Solid Waste Study Committee considered technical and economic
information of various alternatives for managing the disposal of the county's solid wastes.
They recognized that the county council had entered into an agreement with a private firm
to construct and operate a subtitle D, state-of-the-art landfill located in Lee County. There
fore, the committee did the majority of its study with this fact in mind. However, the costs
of disposal in subtitle D landfills need to be discussed in order to put into perspective the
economics of such landfills.
Cost of Constructing a Subtitle D Landfill

Reported costs of opening a subtitle D landfill vary so widely that it is difficult to
confidently estimate what represents a reasonable estimate of these costs. Landfill size, the
purchase price of land, geological conditions, type of liner and other construction parame
ters, and the proximity to the landfill of needed clay and sand contribute to this variation.
For example, the projected cost of construction, operation, closure and post closure for a
1,000 tons per day landfill in Michigan (80-acre excavation, clay composite base, single 60mil membrane liner, a fabric filter geotextile, sand layer for leachate collection and mem
brane protection) is about $22 per ton with the potential for the cost to double (in 1990
dollars) IT- Walsh, "Sanitary Landfill Costs, Estimated," Waste Age, April, 1989]. The topog
raphy of this landfill is relatively flat and rather easy to excavate.
The same engineering firm estimated the cost of construction, operation, closure and
post closure for a 750 tons per day landfill in Kentucky (80-acre excavation, 60-mil double
membrane liner, a fabric filter geotextile, sand layer for leachate collection and membrane
prot~ction) at$50 per ton ["Sanitary Landfill Costs in Kentucky," prepared by SCS Engineers
for the National Solid Wastes Management Association, Kentucky Chapter, February, 1990].
Projected costs for the Kentucky landfill are considerably larger due to the double liner as
well as the primitive and adverse conditions encountered in siting a landfill on a heavily
wooded site with bedrock near the surface. In addition, no utility systems currently serve
the Kentucky site.
Another estimate sets the costs of construction, operation, closure and post-closure
activities of single-liner landfills as:
50 to 200 tons per day $25 to $60+ per ton
200 to 600 tons per day $20 to $25 per ton
600 to 1,500 tons per day $15 to $20 per ton
over 1,500 tons per day $10 to $15 per ton.

However, there is little information on the details of what costs are included in these calcu
lations [RT. Glebs, "Landfill Costs Continue to Rise," Waste Age, March 1988; personal
communication with M.L. Warner, June, 25, 1991].
There appears, however, to be a consensus that economies of scale exist as landfills
become larger. Glebs' estimates indicate that larger landfills could be half as expensive on a
per ton basis. These savings apparently begin to appear for a landfill in the 200 to 300 tons
per day range, and there certainly are savings on a per ton basis for landfills greater than 500
tons per day.
Privatization of Landfilling

AsnotedearlierLeeCountyhas contracted with Mid-American Waste Systems (MAWS),
to operate its current landfill and construct a new landfill to meet the requirements of
subtitle D. The design capacity of the proposed MAWS landfill is 3,500 tons per day.
The agreement between Lee County and MAWS specifies that:
1. Lee County will receive a Host Community Compensation of $1.00 per ton of
solid waste, up to 1,500 tons per day. The county will receive $1.50 per ton in
excess of 1,500 tons per day.
2. The county shall be guaranteed an unlimited amount of air space for a period
of thirty years for residential waste.
3. In-county industrial and commercial users of the facility will receive a 10
percent discount on the gate rate.
4. The facility will accept only what the S.C. Department of Health and Environ
mental Control will permit under its regulations relating to municipal solid
waste.
, 5. Only 200 acres maximum will be used as actual landfill.
6. The facility will only be allowed to accept waste Monday through Saturday
from the hours of 7:00 a.m. to 5:00 p.m.
7. An on-site inspector employed by Lee County will continually monitor the
operations.
8. A Financial Assurance Fund will be developed by setting aside $0.50 per ton
in an escrow account to be used for the future closure of the facility and any
possible clean-up if needed. Pollution liability coverage will also be obtained
before start-up operations.
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9. An area of the project property will be set aside for use as a public park and
recreational facility.
10. The Liaison Committee will be expanded from three to five members. The
committee will be composed of one member of the Lee County Council, one
official representative of the township in which the facility will be located,
one representative from MAWS, and two community representatives select
ed by Lee County Concerned Citizens.
11. Lee County will not be required or expected to pay for the operation and
maintenance of the current county site if the permit for the new site is not
approved.
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RECOMMEND ATIONS
Lee County needs an integrated solid waste program to address waste reduction and
recycling. The S.C. Solid Waste Policy and Management Act of 1991 mandates specific
requirements and establishes several policies and goals. The recommendations of this
report are made in light of the requirements of the act. The County Solid Waste Study
Committee recommends, until the courts may direct otherwise, that the county continue to
use the services ofMid-American Waste Systems to landfill its solid wastes. Also, unless the
courts direct otherwise the county should proceed with the contract with MAWS in estab
lishing the new, Subtitle D landfill.

An integrated solid waste management program also gives attention to planning and
management, recycling, and alternative disposal.
Planning and Management
The South Carolina act stipulates several specific, near-term deadlines, some of which
are only six months away. The committee recommends that the county begin taking steps
immediately in order to meet both the near-term and long-term deadlines.
Citizens Advisory Committee
Under the act county council is required to appoint a citizens advisory committee by
May, 1992. This committee should be formed, as prescribed in the act, to work with the
county as the solid waste management plan is fully developed. Although the act limits
membership to 15 individuals and does not fully provide for industrial-commercial repre
sentation, industrial-commercial representation is needed. It is suggested that there be three
industrial-commercial representatives serving at least in an advisory fashion. The existing
Solid Waste Study Committee can be the nucleus for the Citizens Advisory Committee. The
new committee should be formally established.
County Solid Waste Management Plan
Pursuant to the S.C. Solid Waste Management Act, Lee County has 15 months after
DHEC completes the state solid waste management plan to prepare and submit the county's
solid waste management plan which will be due about February, 1994. The committee
recommends that the county begin taking steps as soon as possible toward development of
the county's plan to encompass all provisions stipulated in the act.
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Intergovernmental Relations

The county should schedule a series of regular meetings or workshops with all local
governments located within the county to communicate on a continuing basis as the solid
waste management plan is being developed, implemented, and executed.
Full Cost Accounting

The act requires that by May, 1993, the county determine and report the full cost for its
solid waste management services. This establishes a common basis for comparison of
alternative solid waste management options.
Enforcement

The act requires major changes in solid waste management and subsequent changes in
individual attitudes toward solid waste. In order to be successful in making these changes,
enforcement of the mandated requirements will need to be a major component of the plan.
Jurisdiction for enforcement should be under the solid waste management department.
Litter control should be particularly emphasiz.ed. When the green box sites are clustered
and staffed, a full-time litter control officer or officers will be needed.
Education

The citizens of Lee County will play a major role in solving the county's solid waste
management problems; therefore, it is vital that public education become a priority. The
success of any solid waste management program will depend on how well informed citi
zens are about the economic and environmental benefits of the program. An informed
citizenry can bring economic and political pressure to bear in support of waste reduction
and environmental conservation. A citizen education and awareness plan needs to include,
but not be limited to, the following:
•
•

•
•
•
•
•

Notification of changes in the handling of solid waste well in advance of the
deadlines.
Television, radio and newspaper coverage concerning landfill problems, solid
waste reduction, recycling and ways to better manage our natural resources and
the environment.
Educational messages on billboards across the county and bill stuffers.
Involvement oflocal businesses and industries in educating their employees and
the public.
Involvement of community groups such as garden clubs, senior citizens groups,
civic clubs, scout groups, church groups, and other groups.
Sponsorship of poster, essay, and other contests.
Development of solid waste curriculum for use in public and private schools.
Use of appropriate existing materials as applicable.
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Organization of information to be included in fliers that can be sent to citizens,
community groups, churches and other organizations.
• Use of all communication opportunities to inform the public of the county's solid
waste status, problems, changes, and programs.
•

Through education, a reduction in the amount of solid waste generated at the source (house
hold, commercial, and industrial) can be attained. Implementation of an education program
is the key to successful implementation of a solid waste management program. Regardless
of the type education program adopted, funds will be required for such a program.
Disposal
Lined Landfill

Access to a lined landfill (subtitle D) will be necessary for many years to come for the
disposal of municipal solid waste. This disposal will be met by the MAWS landfill provid
ing it is not disallowed by the courts. In the event that the courts decide against the private
landfill proposed by MAWS, Lee County will need an alternative. It is recommended that
the proposed solid waste citizens advisory committee continue to monitor the status of the
contract with MAWS. It is not felt that Lee County will have the resources to install a lined
landfill. Therefore, the Citizens Advisory Committee should keep abreast ofother opportu
nities at regionalization of landfilling. The county may want to investigate the feasibility or
practicality of participating in a solid waste authority for intercounty jurisdiction for the
purpose of managing solid waste.
Inert Landfill

An inert landfill receives construction and demolition debris and does not require a liner.
It is understood that MAWS will operate an inert landfill on its new site in compliance with
the Solid Waste Policy and Management Act. In the event that the contract with MAWS is
disallowed by the courts, the county will need to develop an inert landfill with tipping fees
commensurate with the cost of operating the inert landfill.
Certified Operators

An experienced, knowledgeable, and certified solid waste management operator is
required under the provisions of Solid Waste Policy and Management Act (Section 44-96460). This individual should be provided by MAWS for its operation. It is recommended
that the county provide such training as needed for one of its employees to be certified in the
event that the county should again be required to go into the landfill operation.
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Incineration
Due to the contract with MAWS and the high rust of incineration with more stringent air
quality standards, this component of integrated solid waste management is not recommended.
Recycling
Recycling Systems
It is recommended that the county discuss with Bishopville and other towns how to
develop a countywide recycling program. The program should be formalized by December
31, 1992 The goal of the program will be to meet the recycling goal set in the Solid Waste
Policy and Management Act. As noted previously, the county should evaluate phasing out
the green boxes and establishing staffed convenience centers where residents can bring
recyclables and their usual solid refuse.
It is also suggested that the county set an example by buying and using recycled and
recovered material where practicable. It is only by using recycled products that markets for
Lee County's recyclable are created and the recycling loop is closed.

Yard Waste and Land Gearing Debris
Yard wastes and land clearing debris are not to be mixed with solid waste intended for
disposal at a landfill or resource recovery facility after August, 1992. The county council
should consider passing an ordinance on keeping yard waste separate from other solid
wastes. It is understood that MAWS will operate a composting site at its landfill and receive
separate yard waste, land clearing debris and other compostables. In the event that MAWS
does not operate a composting facility, Lee County will need to develop one and have it
operating by August, 1992
White Goods
The act stipulates that effective May, 1994, no municipal solid waste landfill is to know
ingly accept white goods for disposal. Regulations regarding management and disposal of
white goods are expected by November, 1992 Lee County will need to coordinate with the
MAWS recycling and disposal facility for the handling and scrapping of white goods.
Tires
The act requires that each county establish approved waste tire accumulation sites and
designate waste tire disposal methods no later than 12 months after regulations are promul
gated. This requirement is to be imposed by May, 1993, as the regulations are required by
May, 1992. Landfilling of whole waste tires is to be prohibited not later than six months after
the regulations are promulgated. Therefore, alternate means must be established by No-
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vember, 1992. The County will need to coordinate used tire handling and disposal with the
MAWS recycling and disposal facility.
Used Oil and Lead Acid Batteries

Used oil and lead acid batteries are to be banned from municipal landfills by May, 1992.
Facilities for recycling used oil presently exist within Berkeley County at Santee Cooper's
GOFER (give oil for energy recovery) program. Lead acid battery retailers accept used lead
acid batteries. Appropriate ordinances should be enacted to ban these materials from the
landfill. The ordinances should include provisions for enforcement. The county and city of
Bishopville should coordinate used oil collection and recycling. Contacts should be made
with the Santee Cooper GOFER program to determine whether this program can satisfacto
rily handle the used oil. The county should also monitor oil and lead acid battery recycling
programs in the county in order to be prepared to make other arrangements in the event
current recycling programs cease. The county should also encourage the use of the available
oil and lead acid battery recycling programs.
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ORANGEBURG COUNTY SOLID WASTE
MANAGEMENT PLAN

Presented to County Council
December 2, 1991

PREFACE

Orangeburg County is one of five counties in South Carolina selected to be part of a
project designed to assist in developing a comprehensive, integrated solid waste manage
ment plan for each county. Berkeley, Calhoun, Lee, Orangeburg and Sumter counties were
selected to participate because they had received significant damage from hurricane Hugo
in 1990 which dramatically shortened the life of their landfills. The Strom Thurmond
Institute of Government and Public Affairs at Clemson University coordinated the study
and has provided technical assistance. Funds to conduct the project were provided by the
U.S. Departmentof Commerce, Economic Development Administration, by the South Caro
lina Budget and Control Board, by the counties, and by Oernson University.
The Orangeburg County Council appointed a citizens advisory committee (CAC) to
develop a solid waste management plan with recommendations to the county council. The
members of the CAC are listed at the beginning of this report. The CAC first met in
November, 1990. Four subcommittees were appointed which addressed the issues present
ed in this report. Clemson University personnel functioned as facilitators to the CAC,
provided technical and economic information, and assisted in the waste assessment con
ducted for Orangeburg County.
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GLOSSARY

Composting: Decomposition of solid organic material, (for example, leaves, grass, brush, etc.)
under aerobic and thermophilic condition to produce a stable, humus-like material.

Construction and Demolition (C & D) Debris: Solid waste resulting from construction, remod
eling, repair and demolition of structures, roads and land clearing.

Convenience Center: A staffed site usually established in place of green box sites, to which
citizens bring solid waste. Here recyclable materials are collected separately and
mixed waste is usually compacted for transport to a landfill.

Incineration: The controlled burning of solid wastes usually with energy recovery and air
emission controls.

Industrial Wastes: Wastes produced by industries, factories, processing plants, etc.
Inert Landfill: A disposal site for construction and demolition debris or other materials not
subject to tighter landfill restrictions.

Landfill: A disposal facility in which solid wastes are buried in a controlled manner to avoid
environmental contamination and nuisance conditions.

Landfill Liner: A layer of soil engineered to reduce hydraulic (water) conductivity and a
synthetic film (geomembrane) usually of high density polyethylene (HDPE) placed
in the bottom of a landfill.

Material Recovery Facility (MRF): A facility for processing recyclable materials to prepare
them for shipment to a processor (secondary market).

Mixed Waste Recovery Facility: A facility that receives mixed solid wastes and sorts and
prepares recyclable materials for a secondary market.

Recycling: The use, reuse or reclamation of waste material.
Privatization: A contractual arrangement where private industry provides a service which is
otherwise provided by a public entity, for example, collection of residential solid
waste, operating a materials recovery facility, operating a landfill, etc.

Regionalization: A procedure where two or more public entities agree to work in cooperation
to provide a service within their jurisdiction. It is frequently structured as a public
authority.

Source Reduction: Decreasing the quantity (also the toxicity) of material that ends up in the
solid waste stream by altering manufacturing processes and consumer habits.

Solid Wastes: Waste materials handled in a solid form from households, businesses, institu
tions and industries. Also called garbage.
Special Solid Wastes: Items in solid waste stream that present problems if landfilled, for
example, tires, car batteries, sludges, household hazardous wastes, white goods, etc.
Alternative disposals and reuse options are required.

Subtitle D Landfill: A lined landfill as required by recent Environmental Protection Agency
regulations which include collecting and treating leachate (internal water), landfill
gas management, groundwater monitoring and corrective action when required,
proper closure requirements, and financial assurance to handle unexpected costs
(liabilities).

White Goods: A general term referring to appliances-stoves, refrigerators, washers, dryers,
ovens,etc.

Yard Wastes: Organic materials produced in lawn, gardening and landscaping activities, for
example, leaves, grass dippings, brush, plant residues, etc. Preferred method of
disposal is by composting.
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INTRODUCTION
Traditional practices of solid waste management have come under increased scrutiny in
recent years. This scrutiny is due in large part to potential for environmental pollution from
the present practice of landfilling. Tighter restrictions on solid waste practices will result in
higher costs for both collection and disposal and will require a restructuring of solid waste
management operations.
The United States Environmental Protection Agency (EPA) has recently promulgated
regulations which require upgrading landfills to include liners, leachate collection and
monitoring systems. To minimize the economic and social costs of the regulations, EPA has
stressed the need to implement integrated solid waste management. Integrated solid waste
management is a four-step approach that includes: source reduction, recycling with com
posting, incineration with energy recovery when appropriate, and landfillingofsolid wastes.
Whether driven by environmental regulations or economic consideration, Orangeburg
County should proceed with a solid waste plan that incorporates elements of EPA' s four
step approach.
EPA' s comprehensive standards for municipal solid waste landfills, issued under subti
tle D of the Resource Conservation and Recovery Act, include location restrictions, facility
design criteria and operation procedures, corrective action measures and closure standards.
EPA is also requiring groundwater and gas monitoring at all landfills. The regulations will
also help minimize general nuisance problems associated with landfills. The states are
primarily responsible for the implementation and enforcement of the new rules. They are
required to incorporate the federal standards into current state waste permitting programs.
In general, the regulations apply to all municipal landfills that receive waste after Octo
ber 9, 1991, the date the rule was published in the Federal Register. If a landfill stopped taking
waste before October 9, 1991, the requirements do not apply. If the landfill stops taking
waste after October 9, 1991, but before October 9, 1993, when the regulations go into effect,
the facility only has to comply with the rule's final cover requirements.
The South Carolina Solid Waste Policy and Management Act of 1991, which was signed
by the governor on May 27, 1991, has two general provisions which need to be considered
in developing Orangeburg County's solid waste management plan. The act states that not
later than six years after the date of enactment, it is the goal of South Carolina to reduce, on
a statewide per capita basis, the amount of solid waste being received at landfills (or incin
erated) by 30 percent, calculated by weight using the 1993 solid waste level. In addition, not
more than 50 percent of this goal may be met by the removal of yard trash, land-clearing
debris, and waste tires from the waste stream. Also not later than six years after the date of

enactment, it is the goal of the state to recycle, on a statewide basis, at least 25 percent,
calculated by weight, of the total solid waste stream generated in the state. It is the policy of
South Carolina that each county or region make every effort to meet, on an individual basis,
the state solid waste recycling and reduction goals and that each county or region, and
municipalities located therein, which meet these goals be financially rewarded by the state.
Several other sections of the act also apply to Orangeburg County's solid waste planning
process:

Deadline

Legislative Requirement

Nov 27, 1991

The owner or operator of a municipal solid waste landfill shall pre
pare and submit to DHEC (Department of Health and Environmental
Control) a waste inspection and analysis plan in order to restrict re
ception ofspecial wastes, for example, pesticide wastes, liquid wastes,
sludges, industrial process wastes, spill clean-up wastes, etc. (Section
44-%-390)

May 27, 1992

There shall be established a local solid waste advisory council for each
county or region intending to submit a solid waste management plan.
(Section 44-96-80 [NJ)

May 27, 1992

No person shall knowingly deposit whole waste tires in a landfill as a
method of ultimate disposal. (Section 44-%-170[F])

May 27, 1992

Used oil cannot be placed in municipal solid wastes and can only be
disposed of by delivery to an approved recovery-reuse facility. (Sec
tion 44-96-160)

May 27, 1992

Used lead acid batteries cannot be placed in municipal solid wastes
and can only be disposed of by delivery to an approved recovery
reuse facility. (Section 44-96-180)

'!-7, 1992

Yard wastes and land clearing debris shall not be landfilled but shall
be handled in a separate waste composting facility. (Section 44-96190)

Nov 27, 1992

Scales shall be installed at all landfills to weigh and record all solid
waste when it is received. (Section 44-96-80[M])

Nov 27, 1992

Each county shall notify DHEC in writing whether it intends to sub
mit a single county solid waste management plan or to participate in
a regional plan. (Section 44-%-BO[G])

Nov 27, 1992

Each county will participate in waste tire dean-up efforts and estab
lish approved waste tire accumulation sites. (Section 44-96-170[D])

Aug
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May 27, 1993

Within one year after DHEC promulgates regulations for a method of
calculating the full costs for solid waste management, local govern
ments shall determine the full cost for solid waste management with
in its service area for the previous year and publish the information
locally. (Section 44-96-90[B])

May 27, 1993

No person shall be an operator of a solid waste management facility
without completing a DHEC approved operator certification course.
(Section 44-%-460[C])

Feb 27, 1994

Within 15 months after DHEC submits to the governor the state solid
waste management plan, each county or region must prepare a solid
waste management plan. (Section 44-96-B0[A])

May 27, 1994

White goods cannot be placed in municipal solid wastes or disposed
of in municipal solid waste landfills (Section 44-96-200).

The following report analyz.es various solid waste options relating them to current and
projected conditions in Orangeburg County. Background information on waste assess
ment, demographic data, current recycling and solid waste management programs, and
calculations of full cost for solid waste management is presented first. A discussion and
evaluation of alternatives is presented next. The report concludes with a section on recom
mendations for the development of the county's integrated solid waste program.
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SOOOECONOMIC CONSIDERATIONS

Demographic Trends
According to the 1990 census, the population of Orangeburg County is 84,803, a 23.7
percent increase since 1960 (Table 1). Over the same period the state population grew an
average of 46.5 percent. Although the county grew on balance between 1960 and 1990, a
considerable amount of variation in relative growth occurred within the county (Figure 1).
Only seven of the thirteen census county divisions (CCDs) grew during this time period.
The largest absolute change occurred in the Orangeburg division which grew from 27,909 to
37,818. The second largest absolute change occurred in the adjacent Orangeburg West
division which grew from 4,275 to 8,573 residents. The largest relative population changes
were in the Orangeburg West (100.5 percent), Neeses (46.2 percent), Orangeburg (35.5
percent), and Vance (31.6 percent) divisions.

Tablet
Orangeburg County Demographic Trends, 1960-1990
Census County Division

1%0

1970

1980

1990 %Change

Bowman
3,960
3,565
4,339
3,993
0.8
2,280
2,338
Branchville
2,116
2,165
-5.0
2,177
1,958
1,965
1,962
-9.9
Cope
Elloree
4,289
3,764
3,794
-2.7
4,173
Eutawville
3,520
3,233
3,949
4,298
22.1
5,179
4,8%
4,967
Holly Hill
4,959
-4.2
2,337
2,549
Neeses
3,025
3,416
46.2
3,160
3,230
3,410
-4.2
3,561
North
2,701
2,487
0.3
2,479
2,347
Norway
37,220
37,818
27,909
29,699
35.5
Orangeburg
6,023
8,573
100.5
4,275
6,023
Orangeburg West
-13.2
2,437
2,184
2,515
2,437
Springfield
4,035
31.6
4,078
4,035
5.365
Vance
80,016
84,803
23.7
69,789
Total
68,559
Source: U.S. Census Bureau, Census ofPopulation and Housing for selected years.
Over the past two decades, the population of municipalities increased by only 2.9 per
cent, while nonurban areas of the county grew by 30.1 percent (Table 2). The city of Orange
burg continues to be the dominant city within the county; yet, its population grew modestly
from 13,252 to 13,739 (3.7 percent) between 1970 and 1990. The largest relative increases in
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Figure 1
Population Estimates for Orangeburg County, 1990 Population by Census County Division.
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population occurred in the towns of Santee (366 percent) and Vance (2% percent). Both
towns, located along Lake Marion with access to Interstate 95, have grown in large part
because they appeal to vacationers and retirees.

Table2
Demographic Trends of Incorporated Places in Orangeburg County
Incorporated Places

1970

1980

1990

Bowman

1,095

1,137

1,063

%Change

-2.9

Branchville
1,011
1,769
1,107
9.5
Cope
202
167
124
-38.6
Cordova
205
202
135
-34.1
Elloree
940
909
-0.1
939
Eutawville
386
-9.3
615
350
Holly Hill
1,178
1,785
1,478
25.5
Livingston
165
166
171
3.6
Nee~s
3~
557
410
5.7
North
1,076
1,304
-24.8
809
Norway
579
518
401
-30.7
Orangeburg
13,252
14,933
13,739
3.7
Rowesville
392
316
3~
-19.4
Santee
137
280
638
365.7
Springfield
724
-27.8
604
523
Vance
54
214
89
2%.3
Woodford
195
206
200
2.6
Total
21,979
25,629
22,617
2.9
Note: Percent change is for 1970 to 1990.
Source: U.S. Census Bureau, Population Estimates for the State, Counties and Incorporated
Places, PL 94-171.

Economic Trends
The economy of Orangeburg County has grown and diversified in recent decades.
Acoording to census figures, the numbers of county residents in the work force grew by 36.3
percent from 23,427 to 31,932 workers between 1960 and 1980 (Table 3). Th~ figures
suggest that the local eoonomy not only grew but evolved as well from an agricultural to an
industrial base. The largest absolute employment change occurred in the manufacturing
~or which grew from 4,365 to 9,561 employees between 1960 and 1980. At the same time,
employment in the resource-based industries of agriculture and forestry declined from
5,908 to 1,787 workers, due both to industrial restructuring and technological innovation in
both agriculture and forestry.
The largest relative change occurred in transportation, communications and public util
ities (136 percent); government (115 percent); manufacturing (101 percent); and finance,
insurance, and real estate (85 percent). Construction, services and trade all grew by 50
percent or more in response to expansion of the industrial ba~.
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Table3
Orangeburg County Economic Trends, Employment by Industry, 1960-1980 Census
1%0
1970
1980
Ind~
Agri ture, forestry,
1,787
5,908
2,576
fisheries and mining
2,369
1,452
2,160
Construction
6,513
9,561
4,765
Manufacturing
Transportation, communications,
670
1,006
1,584
and public utilities
Wholesale and
3,746
4,280
5,930
retail trade
Finance,insurance
and real estate
510
764
945
5,251
6,293
8,634
Services
522
751
1,122
Government
Not classified
603
23,427
24,984
31,932
Total employed
Note: Based on place of residence.
Source: U.S. Census Bureau, General Social and Economic Characteristics, 1960-1990.
Over the past decade, the economy has continued to expand and diversify (Table 4).
Employment grew by 25.0 percent from 24,360 to 30,450 between 1981 and 1989. Note that
the 1981 figures in this series are considerably lower than 1980 employment figures in Table
3. A part of this difference is attributable to the fact that figures appearing in Table 4 do not
include agricultural workers and report employment by place of work rather than by place
of residence as well as to different accounting procedures of the Labor Department series
used in Table 4. The largest difference between the two series occurs in the services and
government sectors and probably reflects a difference in the way that educational service
workers are classified. Employment expanded in all industrial sectors during the 1980s.
Employment in the service and trade employment sectors grew more modestly than the
economy as a whole at 13.2 percent, still higher than was the case in most counties in the
state.

Demographic Projections
According to population projections from the Division of Research and Statistical Servic
es of the State Budget and Control Board and the Strom Thurmond Institute of Government
and Public Affairs at Clemson University, Orangeburg County is projected to grow by 23.5
percent from 86,400 to 106,700 between 1985 and 2015 (Table 5). The projected distribution
of county population is indicated in Figure 2
Most of this growth is projected for the Orangeburg and Orangeburg West divisions,
which collectively are expected to account for 70.4 percent of new growth in the county. In
relative terms, Orangeburg (35.6 percent), Orangeburg West (34.8 percent), Eutawville (27.5
percent), Vance (16.3 percent) and Bowman (13.0 percent) are projected to be the fastest
8

Table4

Orangeburg County Economic Trends. Employment by Industry. 1980 Census
1981
1983
1985
Industry
1987
1989
Manufacturing
8,500
8,490
9,100
9,610
9,620
Construction
1,010
780
1,050
1,140
1,100
Transportation and
utilities
780
840
840
800
810
Wholesale and retail
trade
5,080
5,010
5,680
6,510
7,300
Finance, insurance
and real estate
770
840
930
920
920
2,940
3,300
4,240
3,600
4,230
Services
5,280
5,450
5,630
6,110
Government
6,470
24,360
24,710
26,830
29,330
30,450
Total employed
Note: Jobs available in the county.
Source: Labar Farce and Industry, South Carolina Employment Security Commission for
selected years. These employment numbers are part of a U.S. Department of Labor
series.

Table 5
Orangeburg County Demographic Projections, 1985-2015
2005
2015 %Change
1995
Census County Division
1985
5,112
5,218
4,947
13.0
Bowman
4,618
2,464
2,473
2,447
3.4
Branchville
2,367
-3.1
1,914
1,881
1,820
Cope
1,878
3,875
3,995
3,984
8.8
Elloree
3,662
5,045
Eutawville
4,211
4,691
5,369
27.5
4,881
-1.1
4,757
4,935
Holly Hill
4,810
3,337
3,311
4.2
3,316
3,178
Neeses
-2.0
3,167
3,077
3,212
North
3,140
2,9%
7.7
3,008
2,946
Norway
2,793
50,171
54,541
35.6
45,713
Orangeburg
40,223
10,576
11,475
34.8
9,656
Orangeburg West
8,512
2,292
2,214
-3.6
2,337
Springfield
2,297
5,314
5,479
16.3
5,094
4,711
Vance
106,700
101,200
95,100
23.5
86,400
Total
Note: Percent change is for 1985 to 2015.
Source: Edward L. McLean, Cairen C. Withington and James B. London, Forecast of
Population far South Carolina's Census County Divisions Through the Year 2015. Strom
Thurmond Institute of Government and Public Affairs, Oemson University, May 1990.
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Population Estimates for Orangeburg County, 2015 Population by Census County Division.
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•

School programs should be expanded and developed.

•

The solid waste management plan should be marketed to the community.

•

A director-coordinator should be hired to implement and monitor solid waste relat
ed functions and issues for Sumter County. This position should be funded by
imposing a fee on all waste land.filled.

The following discussion expands on the above listed specific recommendations above.

Recycling
The city of Sumter's curbside recycling program will be fully implemented by April,
1992. Sumter County plans to establish staffed, recycling and solid waste centers and phase
out green box sites near these centers. The first county recycling and solid waste centers will
be in place by April, 1992. Additionally two more centers should be in place between July 1,
1992 and June 30, 1993. By January 31, 1993, the county should review its experience with the
three recycling and solid waste centers and their locations for implementation July 1, 1993
and June 30, 1994. At the same time the county should determine the schedule and method
of phasing out remaining green boxes.
Sumter County's public works department recommends that county recycling and solid
waste centers be operated initially by a private firm to reduce the capital and annual operat
ing costs. It is recommended that the county begin an evaluation of the costs of private and
public operation of the recycling and solid waste centers, on July 1, 1994 to be completed by
January 31, 1995, and report their recommendation to the county council. The city of Sumter
is now operating a materials recovery facility to process and market collected recyclables. It
is recommended that the city ofSumter and the county conduct a feasibility studybeginning
July 31, 1994 for a jointly operated materials recovery facility, whether public or privately
operated (to include collection of recyclables, MRF operation and marketing), to be completed by January 31, 1995.
·

Yard Waste
The city of Sumter and Sumter County need to develop ordinances to keep yard wastes
out of the mixed solid waste stream by August 27, 1992 to meet state legislative mandates.
Also, the owners or operators of the land.fill must not deposit yard waste in the land.fill, but
must maintain a separate composting facility for those wastes by the same date.
The city of Sumter intends to have leaves collected in biodegradable bags. Limbs, brush
and grass will be collected separately from white goods and other mixed debris. Under the
current operation of the county green box systems it is impractical to keep the yard trash
separate from other mixed solid wastes. When the recycling and solid waste centers are
installed, there will be separate roll-off containers for the yard waste, white goods and other
mixed debris. These roll-offs will then be handled in an appropriate manner after the initia-
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RECOMMENDATIONS

The Sumter County Solid Waste Study Committee recommends to city council and
county council the following goals and needs for Sumter County in its commitment to
provide excellent management of solid waste. In order to achieve this, the committee has
chosen the goals of waste reduction and recycling as its primary objectives with the follow
ing specific recommendations:
• The city of Sumter should continue its recycling program and complete full imple
mentation by April, 1992.
•

The county recycling and solid waste centers should be operated initially by a private
firm.

•

The city of Sumter and the county should conduct a feasibility study beginning July
31, 1994, for a jointly operated material recovery facility.

•

The city and county should develop ordinances to keep yard wastes outof the mixed
solid waste stream by August 27, 1992.

•

The city and county should jointly select a composting site or sites by May 1992 and
equip and begin operation by August 27, 1992.

•

A study should be conducted as soon as possible for using and/or marketing com
post.

•

The permitting process for a new lineq landfill should continue to aggressively be
pursued.

•

All construction and demolition debris should be diverted from the landfill.

•

Privatization is encouraged only through the operation of private facilities on county
owned property with county control.

•

The City-County Planning Department should review its litter control and code
enforcement ordinances and policies and form a joint department.

•

Complete and unbiased information should to the public continue to be provided.

All of the middle-junior high schools include solid waste management in the curriculum
in each grade. The lessons are taught by lectures, outside speakers and rontests. One of the
three high schools has solid waste management included in the curriculum in each grade.
Lessons are taught in the Ecology Club, science classes, and with contests. Litter patrols do
not exist.
The majority of the private schools have solid waste management units included in the
curriculum in each grade. Lessons are taught by lecture, films, field trips, hands-on activi
ties, contests, posters, speakers, constant awareness activities and student cleanup. One
school holds a pride day which centers on doing one's part for the environment. One school
participates in the Adopt-A-Highway program.

33

Solid Waste Management Education by Local Governments

According to the survey, the county does not have any public education-public relations
programs in the municipal health, sanitation, public works, fire or housing-building depart
ments. The county also does not publish any printed materials concerning litter control,
trash collection practices, recycling, home and block improvements, etc Sumter does not
have any public education-public relations programs in the health, sanitation, public works,
housing-building departments. The city of Sumter does provide a copy of the ordinance
pertaining to trash and garbage collection and recycling brochures to its residents. Shaw Air
Force Base publishes newspaper articles pertaining to litter prevention projects by civic
groups, schools and businesses.
Solid Waste Management Education in the Schools

According to the survey results, most elementary schools in School District 17 have solid
waste management curricula in each grade, based on lectures, outside speakers, poster
contests, school wide environment week, and hands-on activities. In one elementary school
each homeroom adopts a portion of the school yard and the adjoining street. At another
school, students get a clean classroom certificate from the custodian and the principal for
having the cleanest classroom at the end of each day. Most schools also have litter patrols.
One school even encourages students to bring items for recycling.
Half of the middle schools in the district have solid waste management curricula in each
grade. Lectures, contests and other programs are conducted to educate students on the
importance and effect of clean campus grounds, homes and communities. Litter patrols do
not exist at the middle schools. Sumter High School has units in solid waste management
included in the curriculum in each grade. Lessons are taught by lectures, hands-on activities
and outside speakers. Litter patrols do not exist. Contests and other programs are conduct
ed to educate students on the importance and effect of clean campus grounds, homes and
communities. Extracurricular activities include involvements in the Adopt-A-Highway
program.
Sumter 17 Extension School does not have solid waste management included in the
curriculum. Litter patrols do not exist. Contests and other programs are not conducted to
educate students on the importance and effect of clean campus grounds, home and commu
nities.
In School District 2 the majority of the elementary-primary schools have units in solid
waste management included in the curriculum in each grade. Lessons are taught by lec
tures, hands-on activities, outside speakers, field trips, contests, weekly readers and ITV.
Some schools even have recycling and beautification committees. Additionally, one school
has a recycling program. Another school has a Golden Trash Can Award given weekly to
the cleanest classroom. A majority of the schools have litter patrols.
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OTHER MANAGEMENT CONSIDERATIONS
Public Education and Awareness

Integrated solid waste management is complex and costly; therefore, public support is
essential. Developing public support requires a well conceived and coordinated education
al and public relations program.
The county participates in the Keep America Beautiful program, a behavior-based ap
proach to changing attitudes and practices relating to solid waste. This system is based on
the basic principles of a good educational and public relations program: get the facts,
involve the people, plan systematically, focus on results and provide positive reinforcement.
Prior to participation in this program, some governmental and educational institutions in
the county were working to educate people about solid waste issues.
Keep America Beautiful

On April 30, 1991, the county became certified by Keep America Beautiful, Inc. The Keep
America Beautiful system teaches individuals solid waste management through programs,
projects and activities designed to address improved handling of waste and believes that
attitudes can be changed because waste problems are responsive to community culture,
visible and therefore quantifiable, and an issue an entire community can be motivated to
resolve. The system is composed of a volunteer governing board, an executive director and
volunteer subcommittees which include business-industry, public relations, schools, local
government, civic organizations and neighborhoods, and recycling. The executive director,
the only paid individual, reports to the board. The board promotes public interest in the
general improvement of the environment; initiates, plans, directs and coordinates the pro
gram; implements and maintains the Keep America Beautiful system; and studies, investi
gates~and develops plans for improving solid waste management. The various subcommit
tees conduct workshops, develop projects, plan and set goals. The executive director coor
dinates and manages the Keep America Beautiful program on a daily basis and facilitates
the work of the board and subcommittees in developing programs and projects.
As part of Sumter County's precertification requirements by Keep America Beautiful,
Inc., a survey of existing solid waste management efforts was undertaken. The survey
gathered information on existing education programs in the county.

landfill. As packaging changes in the future, it may be possible to divert even more.
However, there is significant risk associated with the mass sorting option. If the RDF
and the compostables cannot be diverted from the land.fill or must be stored for a
period of time, this alternative becomes much more expensive than any of the others.
The individual recycling option has no such risk; however, the potentialfor diverting
even 50 percent of MSW from the landfill is remote, if not impossible.
2. On the average nationally curbside recycling programs divert less than 10 percent of
recyclables from the waste stream, with the most successful programs reporting only
about 30 percent diversion. Although this spread appears large, it has little effect on
the 20-year discounted costs.
3. It is important to insure that all eligible MSW is diverted to an inert landfill and/or to
a composting facility.
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A low technology approach to operating an MRF for mixed solid waste can be taken that
will have capital costs of $8,000,000 the first year. In the tenth year an expansion will be
required at a cost of $1,000,000; and another expansion will be required in the eighteenth
year at a cost of $4,000,000. Operating expenses will be $250,000 per year.
The oosts of operating inert and subtitle D landfills under this option are the same as in
the first alternative. Net revenue from the sale of RDF is assumed to be $2 per ton. The
economic analysis is based on a 20-year planning horizon. The following nominal values are
assumed for the parameters of the model:
Annual MSW growth rate of 3 percent
Capitalization rate of 8 percent
Annual operating expense increase of 5 percent
Annual landfill cost increase of 2 percent
Cost of Alternative 3: Private Companies Supply All or Part of the Necessary Services
in Options 1 and 2.

This alternative has not been evaluated. It is nearby impossible to estimate the bids of
private companies without a formal proposal process.
Summary of Management Alternatives
1. The cost of disposing of MSW in a subti tie D landfill is the most expensive portion of

the projected county's waste management budget. Substantial cost reduction in any
of the MSW disposal alternatives requires careful monitoring and control oflandfill
construction oosts as well as operating costs. Assuming Glebs' estimates of the
economies of scale are correct, the lowest cost per ton would be associated with
individual recycling because this option landfills the most solid waste (alternative 1).
The highest oost is associated with a mass sorting l\1RF (alternative 2). It should be
possible to dispose of MSW in a subtitle D landfill using either recycling option for
around $30 per ton, if Gleb's work is correct. The amount of solid wastes generated
in. Sumter County almost guarantees that only minimal eoonomies of scale will be
realized. Over a wide range of parameter values, the individual based recycling
program, as compared to mass sorting, appears to be slightly less expensive.
When one considers the potential errors associated with the cost estimates, the oosts
must be considered nearly equal. First year costs are substantially higher for the
mass sorting option because of the large capital expenditure associated with this
option. Either of these options can be expected to cost over $30,000,000 over 20 years.
There maybe other factors that become important in the decision process because the
costs do not predict a compelling preferred option. The potential risks and rewards
of different systems need to be considered. For example, the mass sorting l\1RF
requires substantially more first year capital but diverts far more MSW from the
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However, there is little information on the details of what costs are included in these
calculations [RT. Glebs, "Landfill Costs Continue to Rise," Waste Age, March 1988; personal
communication with M.L. Warner, June, 25, 1991].
There appears, however, to be a consensus that economies of scale exist as landfills
become larger. Glebs' estimates indicate that larger landfills could be half as expensive on a
per ton basis. These savings apparently begin to appear for a landfill in the 200 to 300 tons
per day range, and there are savings on a per ton basis for landfills greater than 500 tons per
day.
Cost of Alternative 1: Curbside Recycling and Convenience Centers
This alternative seeks to place the burden of recycling with the consumer. Curbside
recycling has been implemented in City of Sumter, and recycling and solid waste centers
(convenience centers) will be placed throughout the county to service the rural areas. The
costs of the curbside program were not included in determining the cost of this alternative.
The annual cost of operating recycling and solid waste centers is estimated to be $35,500.
Both published studies and conversations with administrators in South Carolina counties
that currently use convenience centers indicate that purchasing land and constructing a
fenced, lighted, equipped and landscaped recycling center is around $75,000. It is assumed
that $40,000 of the cost can be capitalized over 20 years and $35,000 over 10 years. Operating
expenses are assumed to be $30,000 per center per year. This includes personnel, utility, and
transportation costs. It is assumed that the cost of processing the recyclables (for example,
sorting and baling) and any revenue generated from their sale will offset each other and
provide a net cash flow of zero.
The costs of operating subtitle D landfills are assumed to be $25 to $40 per ton. The costs
for operating an inert landfill are assumed to be $8 per ton.
The economic analysis is based on a 20-year planning horizon. The following nominal
values are assumed for the parameters of the model:
Annual MSW growth rate of 1.2 percent
Capitalization rate of 8 percent per year
Annual operating expense increase of 5 percent
Annual landfill cost increase of 2 percent
Cost of Alternative 2: Mass Sorting Materials Recovery Facility
Mixed solid waste is collected and subsequently separated under this option. The key
element of the separation process is processing the paper to form refuse derived fuel (RDF)
which can be sold to local industries for boiler fuel. It is assumed that all appropriate paper
can be diverted from the landfill.
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The three management system alternatives can be summarized as follows for purposes
of economic analysis:
1. Individual household recycling including curbside servic:e in the city of Sumter

and convenience centers in the rural areas.
2. Collection of mixed municipal solid waste with mass sorting at a central facility.
3. Use of private companies to supply all or part of necessary services in alternatives 1
and2above.
Before the economics of the alternative disposal scenarios are evaluated, however, the
costs of disposal in subtitle D landfills must be discussed in order to determine what econ
omies of scale can be realized in such landfills.
Cost of Constructing a Subtitle D Landfill
Reported costs of opening a subtitle D landfill vary so widely that it is difficult to
confidently estimate what represents a reasonable estimate of these costs. Landfill size, the
purchase price of land, geological conditions, type of liner and other construction parame
ters, and the proximity to the landfill of needed clay and sand contribute to this variation.
For example, the projected cost of construction, operation, closure and post closure for a
1,000 tons per day landfill in Michigan (80-acre excavation, clay composite base, single 60mil membrane liner, a fabric filter geotextile, sand layer for leachate collection and mem
brane protection) is about $22 per ton with the potential for the cost to double (in 1990
dollars) IJ. Walsh, "Sanitary Landfill Costs, Estimated," Waste Age, April, 1989]. The topog
raphy of this landfill is relatively flat and rather easy to excavate.
The same engineering firm estimated the cost for a 750 tons per day landfill in Kentucky
(80-acre excavation, 60-mil double membrane liner, a fabric filter geotextile, sand layer for
leachate collection and membrane protection) at $50 per ton ["Sanitary Landfill Costs in
Kentucky," prepared by SCS Engineers for the National Solid Wastes Management Associ
ation, Kentucky Chapter, February, 1990]. Projected costs for the Kentucky landfill are
considerably larger due to the double liner as well as the primitive and adverse conditions
encountered in siting a landfill on a heavily wooded site with bedrock near the surface. In
addition, no utility systems currently serve the Kentucky site.
Another estimate sets the costs of single-liner landfills as:
50 to 200 tons per day
200 to 600 tons per day
600 to 1500 tons per day
over 1500 tons per day

$25 to $60+ per ton
$20 to $25 per ton
$15 to $20 per ton
$10 to $15 per ton.
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SOLID WASTE MANAGEMENT ALTERNATIVES

The Sumter County Waste Advisory Committee considered technical and eronomic
information on various alternatives for managing the disposal of the county's solid waste.
Three general scenarios were identified as a result of the committee's deliberations (Tables
13 to 15).
Table 13
Alternative 1: Curbside Recycling and Convenience Centers
1. Selected curbside recycling for the city of Sumter and recycling and solid waste
centers to service the rural areas.
2. Subtitle D landfill
3. Inert landfill

Table 14
Alternative 2: Mass Sorting Material Recovery Facility
1. Mixed waste, mass sorting material recovery facility including a refuse derived fuel
(RDF) component.

2.

Subtitle D landfill

.3.! Inert landfill

TablelS
Alternative 3: Private Companies Supply All or Part of Necessary Services
1. Contract all or part of solid waste recycling and disposal responsibility to a
private company.

Capital equipment costs for the sanitation department were considerably less since most
of the waste collection is contracted out. Capital costs were $93,000 for four flatbed trucks,
two trailers, and a truck chassis with a clamshell loader.
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Tablel2

Cost of Solid Waste Management for Sumter County. 1990:1991

Operating Expenses
Personnel
Vehicles, operation, maintenance
Sanitation contract
Rent
Office supplies
Radios, pager
Insurance
Workers compensation
Tort liability
Vehicles
Other operation supplies
Postage
Container site maintenance
Dues
Oosure-Cook St. landfill
Landfill site
Misc.expenses
Scale lease
Total expenses
Capital Cost
Equipment
Landfill

Landfill

Total

$69,287
5,847
439,617

$182,193
165,045

$251,480
. 170,892
439,617
694
369
495

3%

694
369
99

405
300
15,977
183
1,020
$409,000

5,245
1,944
4,347
37,218
1,110
1,650
405
300
15,977
183
1,020
$933,000

$93,000

$452,000
19,000
$471,000

$545,000
19,000
$564,000

$617,000

$880,000

$1,497,000

1,842
648
4,347
451

3,403
1,2%
36,767
1,110

1,650

$524,000
$93,000

Total capital cost
Total Costs

Collection

noted in Table 12. Total operating expenses for collection came to $524,000 including the
sanita?on contract. Total operating expenses for the landfill came to $409,000.
Capital costs of all types of equipment with expected useful lives significantly longer
than a year are annualized over a period of five years. The county's capital equipment
ranges from pick-up trucks to trash compactors. Using an interest rate of 8 percent to
determine the percent value of all equipment yielded an annual capital equipment cost of
$452,000 for waste disposal.
The cost of land for the landfill was $160,000. Amortized over a lifetime of fourteen and
a half years, this yields an annual cost of $19,036. Site preparation costs which would
increase the capital cost of the landfill were not available. All capital costs for the landfill
were $471,000.
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Tablell
Markets Available for Sumter County Recyclables

Martin Color-Fi
Stewart Recycling

PET, HDPE Plastic
Aluminum beverage
cans, steel cans, glass
Newspapers, office paper
Metals
Metals
Batteries

Paper stock dealers
Ackerman Metals
Prescott Metals
Whites Battery and Electric

Calculating the Full Cost of Solid Waste Operations

During the 1990-1991 fiscal year total annual costs of solid waste management for Sumter
County were $1,497,000 (Table 12). Cost oflandfilling %,400 tons of solid waste was $880,000
and solid waste oollection (sanitation) was $617,000. The cost of landfilling a ton of solid
waste was $9.13. Collection oosts were $6.40 per ton: $1.84 for oounty operations and $4.56
for the sanitation department contract.
Full cost accounting, which takes into oonsideration costs reflected in the solid waste
management budget and identifies waste management costs reflected in other departmen
tal budgets and the annualized costs of capital equipment and land acquisition, was used to
determine the annual cost of Sumter County's solid waste operations. Operating costs for
both collection (sanitation) and disposal (landfill) were included in the budget analysis.
Personnel from other departments were in solid waste operations. Also some personnel
paid from the sanitation budget were part or full time at the landfill. The annual cost figure
does not include an allocation for the oosts of administrative support services, utilities, and
landfill vehicle insurance.
Total personnel expense for solid waste management in Sumter County in 1990-91 came
to $251,480. This included $202,988 in salaries and $48,492 in fringe benefits. Personnel oosts
for collection were $69,287. This figure was derived by subtracting $13,531 for salaries and
$1,%2 for fringe benefits of those sanitation workers who spend time on landfill work from
the total of $67,740 in salaries, $9,594 for health insurance, $3,443 for retirement contribu
tions, and $4,003 for FICA. Personnel costs in the landfill budget came to $144,795 which is
thetotalof$116,117in wages and salaries, $15,965 for health insurance, $5,951 for retirement
contributions and $6,762 for FICA contributions. To this was added $32,662 in salaries and
$4,736 in fringe benefits for the sanitation and public works employees who spend some or
all of their time on the landfill. Therefore total personnel costs for the landfill came to
$182,193 in 1990-91.
Sumter County's sanitation contract for the collection and hauling of waste deposited in
green boxes, which is part of the collection budget, oost $439,617. Other operating costs are
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Regionalization

Regionalization could be necessary in certain circumstances because Sumter County
may not generate enough of certain wastes (for example, white goods). However, regional
ization should only be implemented as a last resort after all avenues of county disposal and
treatment are thoroughly examined including a recycling program. Furthermore, any re
gionalization agreement should not be entered into until the county council determines the
county's exact needs. Regionalization should be discouraged when possible by Sumter
County because it does not encourage waste reduction and it places a burden on the host
county.
Recycling
City of Sumter's Recycling Program

The city began operation of a voluntary recycling drop-off site on June 4, 1990, at the old
National Guard Armory on Artillery Drive. This site is operated by city personnel six days
a week from 7:00 a.m. to 7:00 p.m. Gear glass, brown glass, green glass, clear PET beverage
bottles, green PET beverage bottles, HDPE milk containers, aluminum beverage containers,
steel cans, and newspaper are collected. Markets have been established for these items
(Table 11). This site will continue to operate until Sumter develops a city wide curbside
recycling program, with a materials recovery facility (MRF).

On February 11, 1991, thecityofSumterbegana voluntarypilotprogram to recycle solid
waste at the curbside from 1,447 city residents once a week. Collection bins were furnished
and the same nine items collected at the drop-off site are collected curbside. The goal is to
expand curbside recycling to include all residents of the city within fiscal year 1991-1992.
Additional items will be added to the recycling effort as markets become available. Recy
cling of yard waste, white goods, etc., will be added with emphasis placed on city and
county cooperation in a joint effort for composting, chipping, and shredding of yard wastes.
Proposed Recycling Program for Sumter County
Sumter County needs to establish a pilot recyclingand solid waste center with the capability
for the compacting of garbage. In locating this recycling and solid waste center, consider
ation should be given to ease of access for county residents. Marketable items, such as the
city now collects, should be accepted initially. A goal of July 1992 should be considered as
a date for this center to start receiving materials. A suitable time frame should be established
to operate and evaluate this center to determine future sites and locations for additional
centers. Expansion to additional recyclable items should be accepted when markets become
available. Newspaper ads, radio and television announcements should be used to inform
the public about the site location, items accepted for recycling, and operating hours of the
center.
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4. Addressing health and environmental concerns related to landfills and treat
ment facilities.
5. Reviewing new technologies and information on waste treatment for public use
and presenting data to Sumter County Council when needed and appropriate.
This position could be partially funded by imposing a per ton fee on all waste landfilled
in Sumter County. This charge should pay for a part-time or full-time director-coordinator
and a part-time or full-time secretary-assistant. In addition, flyers, ads, educational pro
grams in schools and inspections of facilities would be enhanced through this fee. If financ
ing for this program is not developed, establishing a workable solid waste management
program for Sumter County will be seriously impaired.
Reduction of Waste to be Landfilled

Sumter County should provide staffed recycling and solid waste centers to which citizens
could bring household garbage, recyclable materials (aluminum, glass, plastic, used motor
oil and batteries), yard debris (limbs and leaves), and white goods (appliances). The centers
should be strategically placed in the county for the economy and the convenience of the
citizens.
The county should have an ongoing program of meeting with existing industries and
businesses within the county who are now placing or will in the future place in the county
landfill materials which could potentially be recycled or otherwise reduced. Through a
sampling and record keeping program which has been recently conducted at the county
landfill, solid waste assessment could help managers of industry to be fully aware of how
they are directly or indirectly using the landfill. Industries and businesses would be encour
aged to have their purchasing agents request smaller packaging, less styrofoam, etc., to
reduce material which finds its way to the landfill.
The county should assist in identifying markets for recyclable materials which are envi
ronmentally sound. Waste reduction could also be promoted by more progressive use of
increaseditipping fees or imposition of penalties.
Privatization

Privatization of solid waste management may create a demand for municipal solid
wastes as a valuable commodity. Sumter County does not view solid wastes as a desirable
product but defines it as a necessary liability caused by the modem way of life. County
control or ownership of facilities for disposal of solid wastes is deemed necessary to achiev
ing Sumter County's goals to reduce the volume of solid waste as much as possible. How
ever, if Sumter County determines privatization to be financially beneficial in conjunction
with protecting the health and environment of the county, privatization is encouraged but
only through operation of private facilities on county-owned property or with county con
trol.
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Recycling residential solid wastes of citizens residing outside municipalities has been
extensively investigated. Perhaps the only way to accomplish this goal will be to sort the
dumpsters contents after they are delivered to the landfill site even though this is an expen
sive and least preferred method. Recycling of industrial waste in the county requires
extensive study. Consideration might be given to recycling tires, batteries, and white goods
on a regional basis because of the relatively small volumes.
Illegal dumping might be lessened by permitting construction and demolition dumping
at sites other than the site at Shaws Crossroads (CWP-001). The sites could take specifically
named construction and demolition materials for a fee. The fee should cover the cost of
stationing a county employee at the site to insure that only permitted materials are dumped.
Permits for specific construction materials could also be issued to an individual company for
disposal on their own land. A fee would be needed to cover the cost of inspection by a
county employee of such permitted disposal sites .
Incineration by the county will become less attractive as the amount of waste to be
landfilled is reduced; however, the county needs to examine the option of participating in a
regional incineration project. This option will need to be economical and environmentally
acceptable.
Future Solid Waste Management Goals and Needs

The goals of waste reduction and recycling have been chosen as the primary objectives
for Sumter County's future waste management program in order to provide excellent solid
waste management for the county. To achieve these objectives, Sumter County should put
in place a director-coordinator of solid waste management and should pursue policies in
cooperation with the city of Sumter which encourage recycling and waste reduction so that
the volume of waste to be landfilled is reduced.
Solid Waste Management Coordinator-Director

Sumter County's solid waste management director-coordinator would implement the
county's solid waste management program, educate the public on waste issues, and work
with other county officials as needed to address specific problems. Duties of the director
coordinator would include:
1. Working in conjunction with Sumter County and Keep America Beautiful (KAB)

to educate the public, industry and media on solid waste issues.
2. Attending public hearings and meeting with DHEC and EPA when needed.
3. Reporting to Sumter County Council on any problems related to private or
public waste disposal and treatment facilities.
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expected to dispose of their waste in open dumps. Unfortunately, these dumps are often
located in flood plains and pollute the waters of the state. They are an eyesore to the
community. Littering cases will undoubtedly increase and additional enforcement will be
needed.

Future Conditions
The total amount ofwaste produced will probably continue to increase as the population
increases. The acquisition of sites for landfilling will become more and more difficult. In any
densely populated areas there is not enough land to continue present disposal practices. It
is necessary to change the system. The most effective change will be to reduce the total
amount of waste to be buried. The major factor in controlling cost increases will be reduction
in quantity of waste to be buried. This can be done several ways.
Recycling will reduce the volume of waste to be landfilled. The city of Sumter has
initiated a recycling program based on weekly pickup of recyclables at every residence. This
is not a profitable operation at this time because revenue from sale of the recycled material
does not equal the cost of collection. This does save the rost of landfilling the material,
however, so it is likely that as the cost of landfilling increases this may become a profitable
operation.
Restricting the type of material to be landfilled will also extend landfill life. The present
law forbids landfilling tires, batteries, and white goods (stoves, refrigerators, etc.) in the near
future. Recycling these materials is a solution to disposal, but again it is unlikely that
recycling of any of these will be profitable at this time.
Incineration of waste is generally the first idea for disposal of waste. The county con
ducted a study of the feasibility of incineration in 1985. The first ronclusion was that it
would be very expensive. The second conclusion was that by weight about 40 percent
would still be landfilled. This was composed of about 20 percent noncombustible material
and about 20 percent ash from material burned. This residue or ash would not occupy the
same volume as 40 percent of the original material; therefore, reduction in space required
would probably be nearer 80 percent than the 60 percent as indicated by weight. The cost for
incineration, based on the estimate in 1985 and adjusted to the present time using the
Engineering News Record construction cost index, is about 40 dollars a ton for a system
which does not burn sludge but does sell power to Carolina Power and Light. Regulations
on incineration are becoming more strident daily, so it is probable that the above estimate is
low. Greenwood County had the same type of study done recently and concluded that the
most eronomical system merely burned the waste and did not attempt to produce power.
The major areas requiring future planning by the county are recycling of residential,
commercial and industrial wastes; prohibiting certain solid wastes from the landfill; preven
tion of illegal dumping; and continued study of incineration.
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SOLID WASTE MANAGEMENT FACILITIES AND OPERATIONS
Current Solid Waste Management Program
Landfill Operations

Sumter County's waste may be categorized into four waste streams as it relates to
generation and collection. These waste streams are residential-commercial, industrial, con
struction-demolition, and special wastes. The residential-commercial waste stream makes
up about half of the landfilled wastes (Table 6). Much of this waste stream consists of
recyclable materials. Consequently, it is here that the main efforts to reduce volume of
wastes landfilled should be taken.
The city ofSumter has recently initiated a recycling program within its residential areas.
This program has proven to be effective in diverting wastes from the landfill. However, the
special handling costs incurred with collecting and processing the recyclable wastes have
not made this a profitable venture. Additional markets fo! recyclable wastes will have to be
encouraged and developed. Adequate markets, along with the ever increasing landfill
disposal costs, can make large scale recycling a profitable venture.
The primary method of solid waste disposal currently used in Sumter County is the
landfill method. The county presently operates two landfills (CWP-001 and DWP-091).
Landfill CWP-001 is used for wood debris, construction wastes, and demolition wastes.
Mixed solid wastes, that is garbage and other household and commercial wastes, are dis
posed at landfill DWP-091. Under a special permit, the city of Sumter's wastewater treat
ment sludge is applied to the surface of landfill DWP-091 to promote vegetation. The life
expectancy of these landfills are ten years and two years, respectively. The county is in the
procE:5S of obtaining a permit for an additional eighty acre site to replace Landfill DWP-091
by 1993.
The future costs of landfill operations will increase dramatically. Recent solid waste
legislation requires that a composite liner consisting of a relatively impermeable compacted
day layer and a 60-mil HDPE (high density polyethylene) liner be installed as a pollution
containment barrier. Also, a drainage system will have to be constructed to transfer all
liquid contained by the composite liner to a treatment system. In addition, methane gas
detection wells and groundwater monitor wells will have to be installed. Consequently,
other disposal and waste reducing methods are being explored.
illegal solid waste dumps remain a problem in Sumter County. With the increasing
disposal costs, individuals and contractors will be seeking ways to reduce expenses and are
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Estimated and Projected Waste Stream by Census Division for the Years 1990 and 2015.
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reduction target (15 percent or 39.7 tons per day) would still need to be removed by other
recycling and waste reduction procedures. Alternate projections at 4.5 pounds per capita
per day were run for comparison and suggest the sensitivity of these waste stream estimates
to per capita waste generation.
Still, with waste reduction and recycling, it appears the 180 to 200 tons of solid waste will
require landfilling or some other disposal option by the turn of the century. Based on
present waste generation, it is likely that this figure will be closer to 200 tons per day or 1400
tons per week. The relative success of waste reduction and recycling efforts in the county
help to determine disposal requirements at that time.
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Table 8
Solid Waste Generated Per Capita Per Day in the United States, 1960-2010
Year

Lbs

1%0
2.56
1988
4.06
2010
4.86
Source: John E. Youn~ Discarding the Thrawaway Society, Worldwatch Paper 101, pp. 12-13.
Young cites the following as his source: EPA, OSWER, The Solid Waste Dilemma: An Agenda
for Action, Washington, D.C., 1989; EPA, OSWER, Characterization ofMunicipal Solid Waste.

Table 9
Current and Projected Waste Stream by CCD, Sumter County, in Tons per Day
Census County Division

1990*

2015*

2015**

Privateer
23.0
65.1
57.5
Rembert
8.3
8.8
7.7
Shaw-Horatio
69.3
57.3
50.6
Shiloh
7.1
9.3
8.2
Sumter
124.2
125.9
111.1
Sumter North
8.4
21.8
19.2
Sumter Northeast
7.5
7.5
6.6
Sumter Southeast
9.8
15.2
13.4
Sumter Southwest
5.6
13.6
120
Total
263.2
324.5
287.3
*Based on 5.1 pounds per capita per day from waste stream assessment
**Based on 4.5 pounds per day, the estimated state average.

TablelO
Projected Waste Stream for the Year 2000 for Sumter County With and Without Waste
Reduction
Projected waste stream (5.1 lbs per capita per day)
Without waste reduction
With waste reduction

287.3 tons per day
201.1 tons per day

Projected waste stream (4.5 lbs per capita per day)
Without waste reduction
With waste reduction

253.5 tons per day
177.5 tons per day
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Table 7
Composition of Solid Waste Stream for Sumter County
A. Residential-Commercial *

Tons Per Week

%

1. Yard wastes
2. Paper
3. Old corrugated cardboard (included
in2)
4. Plastic bottles
5. Metal
6. Glass containers
7. Miscellaneous plastics
8. Biodegradables
9. Other

9
327

1
36

0
36
55
64
136
136
145

0
4
6
7
15
15
_lg_

Subtotal

908

100

B. Industrial**

1.
2.
3.
4.
5.
6.

Tons Per Week

Paper-old corrugated cardboard
Plastic
Metal
Wood (pallets, etc.)
Textiles
Miscellaneous

Subtotal
C. Construction and Demolition**

1.
2.
3.
4.
5.
6.
7.
8.

Trees and stumps
Used lumber
Paper-old corrugated cardboard
Masonry materials
Soil (dirt)
Roofing materials
Metal
Mixed materials

Subtotal

D. Special Wastes**

%

12
0
2
8
10
172

6
0
1
4
5

..M

204

100

Tons Per Week

%

9
37
9
28
37
65
14
264

2
8
2
6
8
14
3

2:

463

100

Tons Per Week

%

!

1.
2.
3.
4.
5.
6.
7.

Sludge
Ash
Yard waste (bulk)
White goods
Furniture, rugs, etc.
Tires
Miscellaneous

~

10
65
5
1
2
7
_1Q

278

100

28
180
14
3
6
19

Subtotal

1,853
Total All Categories
*Based on table sort (compos1t1on and weights)
,.,.Based on landfill gate records (source, category, and weights)

13

The waste stream for Sumter County is estimated to be %,356 tons per year, 1,853 tons
per week, or 265 tons per day, based on a seven day week. It is estimated that 49 percent of
the waste stream is generated by residential-commercial sources. The remainder of the
waste stream is identified as industrial (11 percent), construction and demolition (25 per
cent), and special wastes (15 percent).
Among residential-commercial waste, paper products (36 percent), plastics (19 percent),
and biodegradables (15 percent) account for the largest shares of the waste stream (Table 7).
The next largest categories include glass (7 percent) and metal (6 percent). For industrial
wastes, individual categories are not well catalogued at this time because most of that waste
is mixed waste and no individual sorts have been conducted. Mixed materials, used lumber,
soil, and masonry materials are the major waste components ofconstruction and demolition
waste. Among special wastes, ash, sludge, tires and bulk yard waste are the major waste
categories.

Projected Solid Waste Stream
EPA estimates that on average in excess of four pounds per capita per day of solid waste
are generated in the United States and that this figure is rising (Table 8 ). In South Carolina
indications are that the waste stream is closer to 4.5 pounds per capita per day [S.C. Solid
· Waste Policy and Management Act of 1991, Section 44-96-20, based on research of the Solid
Waste Task Force].
Based on the state average solid waste generated per capita, it is estimated that the 1990
waste stream would be 231 tons per day in Sumter County. The projected waste stream in
the county in 2015, based on 4.5 pounds per capita per day, is 287 tons per day (Table 9). Yet,
based on the waste stream assessment, Sumter County is currently generating 5.1 pounds
per capita per day, a figure in excess of the estimated state average, or 263 tons of solid waste
per day. At the same per capita rate, the county will generate 325 tons per day by the year
2015. The discrepancy between waste stream projections is large and bears further attention.
To provide a better gauge as to the projected waste stream under alternate policy targets,
Table 10 lists the projected waste stream under differing per capita estimates and with and
without mandated waste reduction. Waste reduction targets are set at 30 percent on a per
capita basis as specified in the state solid waste legislation and as proposed in this county
solid waste plan. The figures in Table 10 are based on projected population to the year 2000
because targets are to be achieved six years after the state plan is approved. With a 30
percent waste reduction and an estimated 287 tons of solid waste generated per day by the
turn of the century, the waste stream at the landfill will need to be reduced to 201 tons per
day.
Half of this reduction can be met by removal of yard trash, land-clearing debris, waste
tires, and white goods. Currently, these items amount to 72.1 tons per day or 27.4 percent of
the waste stream, well over half of the waste reduction target. The remainder of the waste
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1. Rembert Division
2. Sumter North
3. Sumter Northeast
4. Shiloh
5. Sumter Southe:lSt
6. Privateer
7. S umrer Southe:i.st
3. Shaw-Horatio
9. Sumter Division
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Figure2
Sumter County, 2015 Population by Census County Division.
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Table 5
Sumter County Demographic Projections, 1985-2015

Census County Division

1985

1995

2005

2015

Percent
Change

12,902
18,346
25,534
8,756
191.6
Privateer
Rembert
2,952
3,218
3,433
16.3
3,366
22,082
Shaw-Horatio
19,465
21,169
22,467
15.4
Shiloh
3,165
3,442
3,591
3,653
15.4
Sumter
47,165
49,683
50,168
49,391
4.7
Sumter North
3,688
5,038
6,632
8,539
131.5
Sumter Northeast
3,260
3,422
3,444
3,379
3.7
4,803
5,414
Sumter Southeast
4,094
5,957
45.S
2,723
3,857
5,347
188.2
Sumter Southeast
1,855
Total
94,400 106,400 116,900 127,700
35.3
Note: Percent change is for 1985 to 2015.
Source: Edward L. McLean, Cairen C. Withington and James B. London, Forecast ofPopula
tion for South Carolina 's Census County Divisions Through the Year 2015. Strom Thurmond
Institute of Government and Public Affairs, Clemson University, May 1990.

Waste Stream Considerations
Solid Waste Stream Assessment

An on-site waste stream assessment was conducted at the Sumter County landfill from
February to July, 1991 (Table 6). The initial phase of the assessment focused on waste
characterization using table sorts on site. Work crews handsorted residential and commer
cial waste shipments drawn at random. In Sumter County, table sorts were conducted the
first two weeks in February and again in mid-June. These data were supplemented by gate
records maintained by landfill operators in terms of weight and volume, category of waste
stream, and source of waste. Gate records were kept in February and March and again in
June and July.

Table 6

Waste Stream Assessment for Sumter County by Source
Category
Residential-commercial
Industrial
Construction-demolition
Special wastes (sludge, ash, misc.)
Totals

Tons Per Week
908
204

463
278
1,853

%

49
11
25
15
100

Table4
Sumter County Economic Trends, Employment by Industry, 1980 Census
Industry

1981

1983

1985

1987

1989

1990

Manufacturing
9,000
8,740
8,740
8,780
9,930
10,040
1,860
Construction
1,630
1,890
2,070
1,930
2,240
Transportation and public
utilities
970
1,050
1,050
1,000
1,050
980
Wholesale and retail trade
5,510
5,710
6,110
6,620
6,720
7,160
Finance, insurance, and
real estate
1,060
1,030
1,090
1,150
980
980
4,140
Services
4,700
5,190
5,550
5,990
6,330
4,840
Government
4l970
5l280
6l050
6c270
5c270
Total
27,390
27,700
29,240
31,150
33,230
33,570
Note: Jobs available in the county.
Source: Labor Force and Industry, South Carolina Employment Security Commission for
selected years. These employment numbers are part of a U.S. Department of Labor series.

sectors. Only service employment grew at a faster rate throughout the 1980s (52.9 percent).
Trade employment grew by 29.9 percent, while manufacturing employment grew more
modestly at 11.6 percent, still higher than was the case in most counties in the state.

Demographic Projections
According to population projections made by the Division of Research and Statistical
Services of the State Budget and Control Board and the Strom Thurmond Institute of Gov
ernment and Public Affairs at Oemson University, Sumter County is projected to grow by
35.3 percent from 94,400 to 127,700 between 1985 and 2015 (Table 5). The projected distribu
tion of county population is indicated in Figure 2
Within the county, the Privateer (191.6 percent), Sumter Southwest (188.2 percent), and
Sumter North (131.5 percent) divisions are projected to be the fastest growing regions of the
county between the years 1985 and 2015. The larger census divisions of Sumter and Shaw
Horatio are projected to grow more modestly at 4.7 and 15.4 percent, respectively, over the
next three decades. These figures suggest that the new growth centers of the county will be
adjacent to the current population centers, especially in areas to the south and southwest as
well as to the north of Sumter. These projections suggest a movement of population out
ward from the urban core encompassing a larger geographic area of the county. This project
ed distribution of population will have implications for public service delivery including
solid waste services in the county.
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Table2
Demographic Trends of Sumter County in Incorporated Places
% Change*
% Change*
Incorporated Places
1970
1980
1970-80
1990
1970-90
Cherryville
2,738
East Sumter (CDP)
1,790
Mayesville
757
663
-12.4
694
-8.3
Millwood (CDP)
1,439
Mulberry (CDP)
1,688
Oakland (CDP)
1,336
Pinewood
687
689
0.3
600
-12.7
Shaw AFB (CDP)
5,819
6,939
19.2
South Sumter (CDP)
7,491
7,0%
-5.3
Sumter
24,555
27,650
126
41,943
70.8
Sumter Southwest (CDP)
__
4,075
Total
39,309
56,103
9.5
43,237
10.0
*Change for municipalities for which population is given.
Source: U.S. Census Bureau, Population Estimates for the State, Counties and Incorporated Places,
PL 94-171.

Table3
Sumter County Economic Trends, Employment by Industry, 1960-1980
Industry

1%0

1970

1980

Agriculture, forestry,
fisheries and mining
3,995
1,417
1,213
Construction
1,292
1,661
2,260
Manufacturing
3,780
6,204
8,773
Transportation, communications,
and utilities
639
1,493
1,588
Wholesale and retail trade
3,501
4,308
5,260
Finance, insurance,
real estate
1,310
529
786
7,419
5,751
Services
4,916
1,458
1,208
Government
958
783
150
Not classified
508
30,064
22,978
20,118
Total employed
Note: Based on place of residence.
Source: U.S. Census Bureau, General Social and Economic Characteristics, 1960-1980.
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Figurel
Population Estimates for Sumter County, 1990 Population by Census County Division.
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teer and Shaw-Horatio divisions. The highest relative growth occurred in the Privateer
division (197.0 percent), followed by the Rembert (21.2 percent) and Shaw-Horatio (19.1
percent) divisions.
Figure 1 depicts relative population within census county divisions as of 1990. The
Sumter division accounts for 47.0 percent of the county's population while Shaw-Horatio
and Privateer accounts for another 26.5 and 8.78 percent of the population, respectively. No
other division within the county account for more than 4 percent of the county total.
Over the past two decades, the population of municipalities increased by 66.3 percent,
while nonurban areas of the county grew by only 11.2 percent. The largest absolute and
relative increase occurred in the city of Sumter where population grew from 24,555 in 1970
to 41,943 in 1990, a 70.8 percent increase over the last 20 years (Table 2). Growth in Sumter
accounted for 74.9 percent of all county growth between 1970 and 1990. Among other
municipalities in the county, Mayesville declined in population by 8.3 percent and Pine
wood declined by 127 percent over this same time period. Later census reporting years
have dropped census designed places (CDPs) and list only cities and towns.
Economic Trends

The economy ofSumter County has experienced considerable growth in recent decades.
According to census figures, the number of Sumter County residents in the work force grew
by 49.4 percent from 20,118 to 30,064 workers between 1%0 and 1980 (Table 3). These figures
suggest that the local economy not only grew but evolved as well from an agricultural to an
industrial base. The largest absolute employment change occurred in the manufacturing
sector which grew from 3,780 to 8,773 employees between 1960 and 1980. At the same time,
employment in the resource-based industries of agriculture and forestry declined from
3,995 to 1,213 workers.
The largest relative change occurred in transportation, communications and utilities
(149 percent), finance, insurance, and real estate (148 percent), and manufacturing (132
percent). Construction, government, services and trade all grew by 50 percent or more in
response Jo industrial development as well as expansion at Shaw Air Force Base.
Over the past decade, the economy has continued to expand and diversify (Table 4).
Employment grew by 22.6 percent from 27,390 to 33,570 between 1981 and 1990. Note that
the 1981 figures reported in Table 4 are slightly lower than 1980 employment figures in Table
3. A part of this difference is attributable to the fact that the numbers appearing in Table4 do
not include agricultural workers and report employment by place of work rather than by
place of residence, as well as to different accounting procedures used in the Labor Depart
ment series. Still, this series captures military-related employment at Shaw Air Force Base
better than do census records. The growth of government employment from 4,840 to 6,570,
a 35.7 percent increase between 1981 and 1989, helped to sustain growth in the county
during the last decade. A sharp drop in government employment since 1989 has slowed
overall growth, although this loss has been offset by expansion within other industrial
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GROWfH TRENDS AND PROJECTIONS
Socioeconomic Considerations
Demographic Trends

According to the 1990 census, the population of Sumter County is 102,637, a 45.7 percent
increase since 1%0 (Table 1). This figure is slightly less than the state average of 46.5 percent
over the same time period. Much of the growth that has occurred in recent decades appears
to have been due to accelerated industrial development particularly in and around the city
of Sumter.
Tablel
Sumter County Demographic Trends, 1960-1990

Census County Division

1%0

1970

1980

1990

Privateer
3,032
4,835
7,136
9,005
Rembert
2,683
2,557
2,792
3,251
Shaw-Horatio
22,822
16,922
18,434
27,180
Shiloh
2,588
2,751
2,997
2,749
Sumter
23,062
42,889
45,373
48,272
Sumter North
2,276
3,120
3,258
Sumter Northeast
3,984
2,986
3,141
2,934
Sumter Southeast
12,281
3,178
3,735
3,807
Sumter Southwest
__
1,031
~
2,181
T0tal
70,452
79,425
88,243
102,637
Source: U.S. Census Bureau, Census ofPopulation and Housing for selected years.
Although all areas of the county grew between 1960 and 1990, a considerable amount of
variation in relative growth occurred among census county divisions (CCDs) within the
county. The largest absolute change occurred in the Sumter division and adjacentCCDs that
collectively grew from 39,327 to 60,452 between 1960 and 1990. A further subdivision of
CCD boundaries in the 1970 census makes comparison over the entire period difficult. Still,
all divisions grew between 1970 and 1990 except for Sumter Northeast, which declined by
1.3 percent. The largest relative growth occurred in the Sumter Southwest and Sumter North
divisions which grew by 111.5 and 43.1 percent, respectively, over the last 20 years. Else
where in the county, the largest absolute change in population since 1960 was in the Priva-

Nov 27, 1992

Each county will participate in waste tire clean-up efforts and estab
lish approved waste tire accumulation sites. (Section 44-96-170[D])

May 27, 1993

Within one year after DHEC promulgates regulations for a method of
calculating the full costs for solid waste management, local govern
ments shall detennine the full cost for solid waste management with
in its service area for the previous year and publish the information
locally. (Section 44-96-90[B])

May 27, 1993

No person shall be an operator of a solid waste management facility
without completing a DHEC approved operator certification course.
(Section 44-%-460[C])

Feb 27, 1994

Within 15 months after DHEC submits to the governor the state solid
waste management plan, each county or region must prepare a solid
waste management plan. (Section 44-96-S0[A])

May 27, 1994

White goods cannot be placed in municipal solid wastes or disposed
of in municipal solid waste landfills (Section 44-96-200).

The following report analyzes various solid waste options relating them to current and
projected conditions in Sumter County. Background information on waste assessment,
demographic data, current recycling and solid waste management programs, and calcula
tions of full cost for solid waste management is presented first. A discussion of alternatives
is presented next. The report concludes with a section on alternative implementation and
recommendations for the development of the county's integrated solid waste program.
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more than 50 percent of this goal may be met by the removal of yard trash, land-clearing
debris, and waste tires from the waste stream. Also not later than six years after the date of
enactment, it is the goal of the state to recycle, on a statewide basis, at least 25 percent,
calculated by weight, of the total solid waste stream generated in the state. It is the policy of
South Carolina that each county or region make every effort to meet, on an individual basis,
the state solid waste recycling and reduction goals and that each county or region, and
municipalities located therein, which meet these goals be financially rewarded by the state.
Several other sections of the act also apply to Sumter County's solid waste planning process:

Deadline

Legislative Requirement

Nov 27, 1991

The owner or operator of a municipal solid waste landfill shall pre
pare and submit to DHEC (Department of Health and Environmental
Control) a waste inspection and analysis plan in order to restrict re
ception ofspecial wastes, for example, pesticide wastes, liquid wastes,
sludges, industrial process wastes, spill clean-up wastes, etc. (Section
44-96-390)

May 27, 1992

There shall be established a local solid waste advisory council for each
county or region intending to submit a solid waste management plan.
(Section 44-96-80 [N])

May 27, 1992

No person shall knowingly deposit whole waste tires in a landfill as a
method of ultimate disposal. (Section 44-%-170[F])

May 27, 1992

Used oil cannot be placed in municipal solid wastes and can only be
disposed of by delivery to an approved recovery-reuse facility. (Sec
tion 44-96-160)

May 27, 1992

Used lead acid batteries cannot be placed in municipal solid wastes
and can only be disposed of by delivery to an approved recovery
reuse facility. (Section 44-96-180)

Aug 27, 1992

Yard wastes and land clearing debris shall not be landfilled but shall
be handled in a separate waste composting facility. (Section 44-96190)

Nov 27, 1992

Scales shall be installed at all landfills to weigh and record all solid
waste when it is received. (Section 44-96-80[M])

Nov 27, 1992

Each county shall notify DHEC in writing whether it intends to sub
mit a single county solid waste management plan or to participate in
a regional plan. (Section 44-96-B0[G])
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INTRODUCTION

Sumter County residents are facing increasing costs for the collection and disposal of
their solid wastes. Traditional practices of solid waste management have come under
increased scrutiny in recent years. This scrutiny is due in large part to potential for environ
mental pollution from the present practice of landfilling. Tighter restrictions on solid waste
practices will result in higher costs for both collection and disposal and will require a
restructuring of solid waste management operations.
The United States Environmental Protection Agency (EPA) has recently promulgated
regulations which require upgrading landfills to include liners, leachate collection and
monitoring systems. To minimize the economic and social costs of the regulations, EPA has
stressed the need to implement integrated solid waste management. Integrated solid waste
management is a four-step approach of source reduction, recycling with composting, incin
eration with energy recovery when appropriate, and landfilling of solid wastes. Whether
driven by environmental regulations or economic consideration, Sumter County should
proceed with a solid waste plan that incorporates EPA' s four-step approach.
EPA' s comprehensive standards for municipal solid waste landfills, issued under subti
tle D of the Resource Conservation and Recovery Act, include location restrictions, facility
design criteria and operation procedures, corrective action measures and closure standards.
EPA is also requiring groundwater and gas monitoring at all landfills. The regulations will
also help minimize general nuisance problems associated with landfills. The states are
primarily responsible for the implementation and enforcement of the new rules. They are
required to incorporate the federal standards into current state solid waste permitting pro
grams.

In general, the regulations apply to all municipal landfills that receive waste after Octo
ber 9, 1991, the date the rule was published in the Federal Register. If a landfill stopped taking
waste before October 9, 1991, the requirements do not apply. If the landfill stops taking
waste after October 9, 1991, but before October 9, 1993, when the regulations requiring lined
landfills go into effect, the facility only has to comply with the rule's final cover require
ments.
The South Carolina Solid Waste Policy and Management Act of 1991, which was signed
by the governor on May 27, 1991, has two general provisions which need to be considered
in developing Sumter County's solid waste management plan. The act states that not later
than six years after the date of enactment, it is the goal of South Carolina to reduce, on a
statewide per capita basis, the amount of solid waste being received at landfills (or inciner
ated) by 30 percent, calculated by weight using the 1993 solid waste level. In addition, not

Regianaliz.ation: A procedure where two or more public entities agree to work in cooperation
to provide a service within their jurisdiction. It is frequently structured as a public
authority.

Source Reduction: Decreasing the quantity (also the toxicity) of material that ends up in the
solid waste stream by altering manufacturing processes and consumer habits.

Solid Wastes: Waste materials handled in a solid form from households, businesses, institu
tions and industries. Also called garbage.
Special Solid Wastes: Items in solid waste stream that present problems if landfilled, for
example, tires, car batteries, sludges, household hazardous wastes, white goods, etc.
Alternative disposals and reuse options are required.

Subtitle D Landfill: · A lined landfill as required by recent Environmental Protection Agency
regulations which include collecting and treating leachate (internal water), landfill
gas management, groundwater monitoring and corrective action when required,
proper closure requirements, and financial assurance to handle unexpected costs
(liabilities).

White Goods: A general term referring to appliances-stoves, refrigerators, washers, dryers,
ovens, etc.

Yard Wastes: Organic materials produced in lawn, gardening and landscaping activities, for
example, leaves, grass clippings, brush, plant residues, etc. Preferred method of
disposal is by composting.
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Composting: Decomposition of solid organic material, (for example, leaves, grass, brush, etc.)
under aerobic and thermophilic conditions to produce a stable, humus-like material.

Construction and Demolition (C & D) Debris: Solid waste resulting from construction, remod
eling, repair and demolition of structures, roads and land clearing.

Convenience Center: A staffed site usually established in place of green box sites, to which
citizens bring solid waste. Here recyclable materials are collected separately and
mixed waste is usually compacted for transport to a landfill.

Incineration: The controlled burning of solid wastes usually with energy recovery and air
emission controls.

Industrial Wastes: Wastes produced by industries, factories, processing plants, etc.
Inert Landfill: A disposal site for construction and demolition debris or other materials not
subject to tighter landfill restrictions.

Landfill: A disposal facility in which solid wastes are buried in a controlled manner to avoid
environmental contamination and nuisance conditions.

Landfill Liner: A layer of soil engineered to reduce hydraulic (water) conductivity and a
synthetic film (geomembrane) usually of high density polyethylene (HDPE) placed
in the bottom of a landfill.

Material Recovery Facility (MRF): A facility for processing recyclable materials to prepare
them for shipment to a processor (secondary market).

Mixed Waste Recovery Facility: A facility that receives mixed solid wastes and sorts and
prepares recyclable materials for a secondary market.

Recycling: The use, reuse or reclamation of waste material.
Privatization: A contractual arrangement where private industry provides a service which is
otherwise provided by a public entity, for example, collection of residential solid
waste, operating a materials recovery facility, operating a landfill, etc.
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PREFACE

Sumter County is one of five counties in South Carolina selected to be part of a project
designed to assist in developing a comprehensive, integrated solid waste management plan
for each county. Berkeley, Calhoun, Lee, Orangeburg and Sumter counties were selected to
participate because they had received significant damage from hurricane Hugo in 1990
which dramatically shortened the life of their landfills. The Strom Thurmond Institute of
Government and Public Affairs at Clemson University coordinated the study and has
provided technical assistance. Funds to conduct the project were provided by the U.S.
Department of Commerce, Economic Development Administration, by the South Carolina
Budget and Control Board, by the counties, and by Oemson University.
The Sumter County Council appointed a citizens advisory committee (CAC) to develop
a solid waste management plan with recommendations to the county council. The members
of the CAC are listed at the beginning of this report. The CAC first met in November, 1990.
Four subcommittees were appointed which addressed the issues presented in this report.
Clemson University personnel functioned as facilitators to the CAC, provided technical and
economic information, and assisted in the waste assessment conducted for Sumter County.

SUMTER COUNTY: REPORT OF THE
SOLID WASTE STUDY COMMl'I"I'EE

Presented to a Joint meeting of Sumter City Council and Sumter County Council
November6,1991

these goods by the dates listed in the S.C. Solid Waste Management and Policy Act of
1991.

• If regionalization becomes a feasible option during investigation of various alternatives, have agreements in place by June, 1994.
• Establish full cost accounting of the solid waste management system by May, 1993.
• Have an approved operator of the solid waste management facilities by May, 1993.
• County council should establish a minimum of 15 to 17 convenience stations through
out the county by June, 1996, some of which ought to be established by April, 1992,
with additional stations being phased in as soon as possible to control what is being
deposited in the landfill per the statutes and to provide for recycling of goods.

• Begin public education and information dissemination as soon as this report is adopt
ed by the county council by publishing newspaper articles and developing programs
in the schools.
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RECOMMENDATIONS
The following recommendations are proposed by the Orangeburg County Solid Waste
Plan Advisory Committee
• Appoint an active solid waste advisory committee by December 31, 1991.
• Purchase or option to purchase a new landfill site of 200 to 250 acres by June, 1992,
and begin the permitting process.
• Construct a new trench that meets subtitle D regulations in the new landfill as may be
needed by June, 1994.
• In conjunction with the new landfill development, establish an inert landfill disposal
site by June, 1994.
• Begin construction of the facility by July, 1994.
• Investigate various alternatives and have county council consider a plan for solid
waste management by November, 1992, and adopt same by February, 1993. Solid
waste must be reduced by a minimum of 82 tons per day.
• Investigate all methods of solid waste disposal, the costs, and feasibility by October,
1993, and make a final decision by March, 1994.
• Give consideration during investigationofvarious alternatives to mass sorting, build
ing of transfer stations, and hauling garbage and trash out of the county by July, 1996.
• Establish compost sites at various locations in the county by July, 1992, the number
and actual locations to be recommended by the advisory committee.
• Use all resources to investigate the establishment of recycling markets and to make
long-term contracts by July, 1996. Have all areas of the county covered by some
method of recycling by that date.
• Make a study of current fees charged and recommend a new fee structure to county
council by December, 1992
• Ban all waste for which a reuse has been established; that is, tires, oil, batteries, white
goods, etc., by December, 1992 or at such time that facilities are in place to handle
29

•

Publicizing table sorts of wastes coming to the landfill by gaining the cooperation of
the landfill supervisor and the news media.

•

Conducting a public awareness campaign after the solid waste plan is approved.
Suggested activities include:
a. Publication of the report in all newspapers in Orangeburg County.
b. Distribution of public service announcements to all radio and local televisions
stations.
c. Appearances on Orangeburg Inside and Out as well as other talk shows that
reach the Orangeburg County area.
d. A mascot, theme song and logo contest. The mascot ·could appear at county
events, schools, churches, grand openings, etc.
e. Preparation and distribution of interesting and entertaining educational material
to all schools about the solid waste plan.
f.

Preparation of a program for presentation to all clubs and organizations in Or
angeburg County.

g. Preparation of flyers for distribution in shops and stuffing in grocery bags.
As ofAugust 21, two articles, one with pictures of the landfill, have appeared in the Times
and Democrat. Other articles will be submitted as information is received. In this way, the
public will be informed and reminded of ways to keep the environment clean and healthy
and to establish the pride necessary to make the solid waste management plan work
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quite lengthy. Therefore, the following proposed time table is offered pending county
council's acceptance and approval:

1991-1992
1992-1993
1994

Location of a suitable site
Initiation of environmental assessment and start of permitting pro
cess
Start-up of site development

Attention also must be given to the method of financing a new landfill, addressing environ
mental issues, and promoting public education and awareness.
Privatiz.ation

This option is certainly worthy of consideration. Two privately owned landfills are
located in the immediate region: one in Dorchester County and another under development
in Lee County. The county would be responsible for collection of its solid waste and for
transporting it to a transfer station. Depending on the costs, the county could either let the
contractor haul the waste to the landfill site, or the county could provide its own transporta
tion.
This disposal option would enable the county to avoid the responsibility for monitoring
the site for 30 years after closure. Disadvantages include increased cost after the county has
no landfill of its own and the prorated liability to the county for its share of waste within the
private landfill should environmental damages be assessed. If this option is selected, a well
thought-out contract is required.
Regionalization
Under regionalization two or more counties would join to develop an approved landfill.
Some major hurdles to overcome in such a cooperative effort would be the location of the
landfill and its management. The amount of solid waste deposited would offer some
economies of scale to participating counties and thereby the possibility of a cheaper per ton
price in disposal fees.
Public Education
The citizens of Orangeburg County will play a major role in solving their solid waste
management problems, therefore it is vital that public education become a priority. The
success of any solid waste management program in the county will depend on how well
informed citizens are about the environmental and economic benefits of the program. A
citizen education plan needs to include the following:
•

Distribution of general and specific news articles to county newspapers on landfill
planning, recycling, waste management, etc., written by members of the public
awareness committee.
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and taken to a holding site until the products are marketed. This system is most effective in
situations where everyone involved has curbside pickup.
Multimaterial recycling centers are the most common systems used for collecting recy
clables. These systems provide stationary sites where residents bring materials. Sites should
be accessible, convenient to concentrated populations, and secure from vandalism and theft.
Once residents dispose of materials, the material can be taken to a holding site or directly to
the buyer. These centers have not proven to be as effective as the curbside system because
of the inconvenience to the resident, but they have proven to be a valuable part of a compre
hensive collection system.
In a materials recovery system, recyclables are recovered from mixed MSW after collec
tion. An expensive sorting operation is required, and many materials are lost due to contam
ination. The materials have a lower market value due to the condition of the material.

Available markets for recycled materials must be located before any type of recycling
system is implemented. Markets available for purchase of Orangeburg County's recyclables
must be determined. Materials that cannot be feasibly marketed will eventually end up in
the landfill, and the time and money spent to collect the products will have been wasted.
Incineration

It is doubtful that incineration is a viable waste disposal option for Orangeburg County.
The volume of waste collected by the county is not sufficient to support such a facility, and
a market for the electricity or steam produced as a by-product is not apparent. Preliminary
discussions are underway to assess the feasibility of a regional solid waste incinerator to
serve member counties of the Lower Savannah Council of Governments and the Savannah
River Site. Some questions remain as to the viability of this project, but that option should be
considered at the appropriate time.
Landfilling

After. examination and review of current disposal conditions, it was determined that
Orangeburg County cannot avoid having a landfill. Because the current permitted site will
soon be filled, it is recommended that the county actively pursue the purchase and develop
ment of a new landfill site.
The purchase and development of a 250-acre site is recommended. A site of this size
would provide ample acreage to stockpile material and to operate other waste disposal
activities such as an inert landfill, composting and a recycling operation. In searching for a
new site, buffer requirements, stream setbacks as well as elevation and groundwater listing
should be considered.
In addition to addressing normal siting concerns, the county recognizes that the process
of site location, environmental assessment, DHEC permitting, and site preparation can be
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OTHER MANAGEMENT CONSIDERATIONS
Waste Reduction

When the final results of the county's waste stream analysis are known, serious consid
eration should be given to determining how to begin to reduce the volume of solid waste to
meet the 30 percent reduction required by the S.C. Solid Waste Policy and Management Act
of 1991. Landfill disposal of such items as cardboard and metals from industries should be
discouraged by increasing fees for disposal or deposit of these materials in the landfill might
be prohibited.
Collection of Solid Waste

The Solid Waste Management Subcommittee has identified four options for addressing
waste collection issues:
·
1. Retain the current system.
2. Reduce the number of green box locations but increase the number of boxes at
each site. The sites would not be staffed.
3. Develop staffed convenience stations. Waste would be placed in 40-yard, roll-off
containers with a compactor in a fenced area
4. Combine staffed convenience stations in the more populated areas with un
staffed cluster stations in the more rural areas. This would be less costly than the
option of staffed centers only.
Recycling

Nationally, recycling is reducing the amount of landfilled solid waste. Recycling in
volves the treatment and collection of waste products for use as a raw material in manufac
turing the same or another product. Recycling materials rather than landfilling reduces total
MSW, conserves natural resources and energy, and reduces atmospheric emissions. Recy
cling can be a major part of an integrated solid waste management system, or it can stand
alone as a waste reduction system.
Curbside recycling, recycling centers, and materials recovery systems are used national
ly to collect household recyclables. These systems can be used separately or combined to
meet the needs of a specific area.

In a curbside collection system, the consumer places specified materials on the curb, on
a designated day, and the materials are picked up on the same day. Materials are then sorted

4. One observation concerning the recycling options involves potential risks and re
wards. The mass sorting :MRF has substantially more capital costs associated with
equipment, but has the potential for diverting substantially more MSW from the
landfill. The risk associated with this option is that if the RDF cannot be diverted
from the landfill, then this alternative is extremely expensive. The individual recy
cling option does not have an economic risk of this type; however, its potential for a
substantial diversion of MSW from the landfill is small.
5. One key in minimizing the costs is to divert all eligible MSW to the inert landfill,
where per ton costs are expected to be perhaps one-fourth the cost of disposal in a
subtitle D landfill.
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The costs ofoperating an inert landfill is assumed to be $8 per ton and a subtitle D landfill
is around $30 or more per ton. Based on Glebs' information, it is likely that the scenario
associated with landfilling all garbage not removed by mandate will be somewhat less than
this and as more recyclables are diverted the cost per ton to landfill will probably be greater
than $30 per ton.
Cost of Alternative 3: Mass Sorting Materials Recovery Facility

Mixed MSW is to be collected and subsequently separated under this option. The key
element of the separation process is processing the paper to form refuse derived fuel (RDF)
which can be sold to local industries for boiler fuel. It assumed that all appropriate paper
can be diverted from the landfill.
A low technology approach to operating an MRF for mixed solid-waste can be taken that
will initially cost $9,000,000 the first year. In the tenth year an expansion will be required at
a cost of $2,000,000. Operating expenses will initially cost $250,000 per year and increase to
$375,000 per year in the tenth year, in first year dollars.

It is assumed that the cost to operate an inert landfill is $8 per ton and a subtitle D landfill
is around $35 per ton. It is assumed that the net revenue from the RDF is $2 per ton.
Summary of Management Alternatives

1. Based on economic considerations and assuming that Glebs' economies of scale are
both correct and applicable to this amount of MSW, landfilling as much MSW as
possible may be the least expensive alternative. It is realized, however, that this
solution is inconsistent with the spirit of the solid waste management legislation. It
also is likely that economies of scale with respect to recycling options exist as well.
These economies have not been factored into the analysis at this point.
2. The variability associated with published data and off-the-record information used
in the model makes it impossible to distinguish a cost differential between recycling
~ternatives. Hence, if a recycling program is desired, alternate criteria can be im
posed before a short list of alternatives is selected. For example, if it is thought that
citizens should be required to actively participate in a recycling program, then the
mass sorting 11RF can be excluded without fear of rejecting a substantially cheaper
approach. Firm and fixed cost quotations are needed, however, before a meaningful
comparison of the remaining alternatives can be achieved.
3. The cost to dispose of the MSW in a subtitle D landfill is one of the most important
factors in the total cost of all alternatives. Thus, it is important for Orangeburg
County to investigate all possible options for disposal in a subtitle D landfill in order
to maintain control over the total cost of MSW disposal. Options include a county
owned and operated landfill or contract for disposal in a private landfill or a joint
venture arrangement with adjacent counties.
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Table 12
Cast of Alternatives for Orangeburg County In Thousands of Da11ars

Subtitle D Landfill

Total 20-YearCost

Alternative 1
(Landfill all MSW
except wastes
prohibited by
governmental
regulations)

$25perton
30 per ton
35perton
40perton

$ 48,472

Alternative 2
(Convenience centers )

$ 30perton

$ 30,057(diversionrate=25%)
29,790(diversionrate=50%)
29,524 (diversionrate=75%)
34,079(diversionrate=25%)
33,768(diversionrate=50%)
33,454(diversionrate=75%)

54,382
60,291
66,201

35 per ton

Alternative 3
(Mass sorting
material recovery
center)

$ 30,008
32,367
34,127

$30 per ton
35 per ton
40perton

Cost of Alternative 1: Landfill all MSW Except Wastes Prohibited by Governmental
Regulations

Based on the projected waste stream for Orangeburg County, it is estimated that the cost
of landfilling will be in the 30 to 35 dollar per ton range. Based upon a diversion of only
materials mandated for exclusion from the landfill, it is estimated that the net present value
of landfill construction and operation over the next 20 years will amount to 48 to 66 million
dollars, depending upon the cost per ton that is assumed.
Cost of Alternative 2: Curbside Recycling and Convenience Centers

This alternative seeks to place the burden of recycling with the consumer. Recycling is
alrea4y underway in the city of Orangeburg and Elloree. It is assumed that convenience
centers will be placed throughout the county to service other areas. The costs of the curbside
program were not included in determining the cost of this alternative. The present analysis
is based on the location of 10 convenience centers strategically placed throughout the coun
ty. With a county as large geographically as Orangeburg County 12 to 15 convenience
centers may be more appropriate.
Both published studies and conversations with administrators in South Carolina coun
ties that use convenience centers indicate that the cost of purchasing land and constructing
a fenced, lighted, equipped and landscaped center is around $75,000. It is assumed that
$40,000 of this can be capitalized over 20 years and $35,000 over 10 years. Operating
expenses are assumed to be $30,000 per center per year. This includes personnel, utilities,
and transportation costs.
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Another estimate sets the costs of single-liner landfills as:
50 to 200 tons per day
200 to 600 tons per day
600 to 1500 tons per day
over 1500 tons per day

$25 to $60+ per ton
$20 to $25 per ton
$15 to $20 per ton
$10 to $15 per ton.

However, there is little information on the details of what costs are included in these calcu
lations [R.T. Glebs, ''Landfill Costs Continue to Rise," Waste Age, March 1988; personal
communication with M.L. Warner, June, 25, 1991].
There appears, however, to be a consensus that economies of scale exist as landfills
become larger. Glebs' estimates indicate that larger landfills could be half as expensive on a
per ton basis. These savings apparently begin to appear for a landfill in the 200 to 300 tons
per day range, and there certainly are savings on a per ton basis for landfills greater than 500
tons per day.
Economic Evaluations

The following analysis is based on the waste stream assessment presented earlier in
Tables 6 and 7. The composition of the waste stream is presented in a slightly different
format in Table 11. Inert materials not requiring a lined landfill for disposal, recyclables,
compostable materials, and materials to be banned from landfill disposal are broken out of
the waste stream. The remainder of the waste stream is appropriated to subtitle D landfill
disposal.

Tablell
Waste Stream Composition, Tons per Week
Inert Landfill
Recyclables
Compostibles
White Goods
Paper
Subtitle D landfill
Total

285.2
656.8
168.4
2.6
66.6
340.7
1521.0

The economic analysis of the cost of the management alternatives is based on a 20-year
planning horizon (Table 12). Nominal values are assumed for the parameters of the model:
Annual MSW growth rate of 0.77 percent
Capitalization rate of 8 percent
Annual operating expense increase of 5 percent
Annual landfill cost increase of 2 percent
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SOLID WASTE MANAGEMENT ALTERNATIVES

The Orangeburg County Solid Waste Plan Advisory Committee considered technical
and economic information on various alternatives for managing the disposal of the county's
solid waste. They also carefully considered the desires of their fellow citizens of the county.
The three management system alternatives suggested by the committee can be summarized
as follows for purposes of economic analysis:
1. Landfill all MSW except MSW which state mandates prohibit from landfills.
2. Individual household recycling with citizens transporting recyclables to a conve
nience center.
3. Collection of mixed MSW with mass sorting performed at a central facility.

Before the economics of the alternative disposal scenarios are evaluated, however, the costs
of disposal in subtitle D landfills must be discussed in order to determine what economies of
scale can be realized in such landfills.

Cost of Constructing a Subtitle D Landfill
Reported costs of opening a subtitle D landfill vary so widely that it is difficult to
confidently estimate what represents a reasonable estimate of these costs. Landfill size, the
purchase price of land, geological conditions, type of liner and other construction parame
ters, and the proximity to the landfill of needed clay and sand contribute to this variation.
For example, the projected cost of construction, operation, closure and post closure for a
1,000 tons per day landfill in Michigan (80-acre excavation, clay composite base, single 60rnil membrane liner, a fabric filter geotextile, sand layer for leachate collection and mem
bran~ protection) is about $22 per ton with the potential for the cost to double (in 1990
dollars) [J.Walsh, "Sanitary Landfill Costs, Estimated," Waste Age, April, 1989]. The topogra
phy of this landfill is relatively flat and rather easy to excavate.
The same engineering firm estimated the cost for a 750 tons per day landfill in Kentucky
(80-acre excavation, 60-mil double membrane liner, a fabric filter geotextile, sand layer for
leachate collection and membrane protection) at $50 per ton ["Sanitary Landfill Costs in
Kentucky," prepared by SCS Engineers for the National Solid Wastes Management Associ
ation, Kentucky Chapter, February, 1990]. Projected costs for the Kentucky landfill are
considerably larger due to the double liner as well as the primitive and adverse conditions
encountered in siting a landfill on a heavily wooded site with bedrock near the surface. In
addition, no utility systems currently serve the Kentucky site.

Operating expenses included operation and management of vehicles at a cost of $91,850.
Utilities including telephone came to $2,600; insurance costs, $3,997; and costs of operating
the scales, $20,050. Other operating costs were $62,465.
Capital costs of all types of equipment with expected useful lives of over a year are
annualized for periods of two to 25 years. The county's capital equipment ranges from small
items like a chainsaw and a battery charger to large items like compactors at the landfill.
Using an interest rate of8 percent to determine the present value of all equipment yielded an
annual capital equipment costs of $147,417. Using this process allows the oosts of capital
equipment to be spread over the useful life ofthe capital assets and avoids the overstatement
or understatement of capital oosts which occurs when the total purchase price is allocated to
the year of purchase. Similarly, the cost of acquiring land for the landfill and developing the
landfill were annualized, yielding an annual capital cost of $20,444.
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SOLID WASTE MANAGEMENT FACILITIES AND OPERATIONS
Collection and Disposal

Orangeburg County currently has almost 600 green boxes located at over 170 sites.
Waste deposited in green boxes is collected by a private contractor and taken to the county
landfill for disposal. Currently, the contract for collection services is held by Chambers
Waste Management Group. This company collects 50 percent of the garbage in the county.
The city of Orangeburg collects about 30 percent. The remaining 20 percent is hauled by
small contractors and individuals. The cost to the county to pick up waste at over 170 sites
appears to be much higher than would be the case if fewer sites were used. The current 100acre site, purchased in 1973, has an estimated life of 3.5 years based on the current rate of
usage.
Calculating the Full Cost of Solid Waste Operations
Total costs oflandfilling were $516,557 for 1990-91. With 92,144 tons landfilled per year,
the cost per ton is $5.61. Adding landfilling costs, litter control costs and contract hauling
costs brings the total solid waste management costs for Orangeburg County for fiscal year
1990-91 to $1,197,928. Including the contract for the 50 percent of the waste that is hauled to
the landfill by Chambers Waste Management Group, Orangeburg County spends $14.30
per ton for hauling and disposal of solid waste.
Full cost accounting was used to determine the annual cost of Orangeburg County's
solid waste operations. This allocation procedure takes into consideration costs reflected in
the solid waste management budget, waste management costs reflected in other depart
mental budgets and the annualized costs of capital equipment and land acquisition.
Orangeburg County's solid waste management budget simply lists current costs. The
largest single item in the 1990-91 budget is sanitation fees of $658,865 which are paid to
Chambers Waste Management Group. All other expenses are allocated to landfilling with
the exception of the salary of the litter control officer. This salary plus 23 percent for fringe
benefits totals $21,147. The litter control officer's office has an implicit rent of $1,359.
Total personnel costs for landfilling in 1990-91 were $165,773. Personnel expenses are
included in the solid waste management budget and in budgets of other departments
whose personnel spend some time on solid waste matters. Salaries of full-time workers
were $96,712 in 1990-91 plus $22,927 in fringe benefits. Salaries of workers who spent only
part of their time on waste management were apportioned at $37,507 plus $8,627 in fringe
benefits.
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Table 8

Solid Waste Generated Per Capita Per Day in the United States. 1960:2010
Year

Waste Per Capita Per Day

1%0
2.56
19~
~M
2010
4.86
Source: John E. Young, Discarding the Thrawaway Society, Worldwatch Paper 101, pp. 12-13.
Young cites the following as his source: EPA, OSWER, The Solid Waste Dilemma: An Agenda
for Action, Washington, D.C., 1989; EPA, OSWER, Characterization ofMunicipal Solid Waste.

Table 9

Current and Projected Waste Stream by CCD. Orangeburg County. in Tons per Day
Census County Division .

2015*

1990

2015**

11.9
11.7
Bowman
15.5
Branchville
6.4
7.3
5.5
5.8
5.4
4.1
Cope
Elloree
124
11.9
9.0
Eutawville
128
16.0
121
14.8
14.2
10.7
Holly Hill
Neeses
10.2
9.9
7.4
10.1
North
9.2
6.9
9.0 ·
7.4
Norway
6.8
112.5
162.3
122.7
Orangeburg
34.1
25.8
25.5
Orangeburg West
6.6
5.0
Springfield
6.5
123
Vance
16.0
16.3
Total
217.3
273.2
240.0
*Based on 5.12 pounds per capita per day from waste stream assessment
**Based on 4.5 pounds per capita per day, the estimated state average.

TablelO
Orangeburg County Projected Waste Stream to the Year 2000 With and Without Source
Reduction
Projection waste stream (5.12 lbs per capita per day)
Without waste reduction
With waste reduction

239.7 tons per day
167.8 tons per day

Projected waste stream (4.5 lbs per capita per day)
Without waste reduction
With waste reduction

220.8 tons per day
154.6 tons per day
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Projected Solid Waste Stream
EPA estimates that on average in excess of four pounds per capita per day of solid waste
are generated in the United States and that this figure is rising as indicated in Table 8. In
South Carolina, indications are that the waste stream is closer to 4.5 pounds per capita per
day [S.C. Solid Waste Policy and Management Act of 1991, Section 44-96-20, based on
research of the Solid Waste Task Forc-e].
These figures provide a basis for estimating the solid waste stream as a function of
population and waste generated per capita. Based on the estimated state average per capita,
it is estimated that the 1990 waste stream is 190.8 tons per day. Yet for Orangeburg County,
the waste stream assessment suggests a waste generation of5.12 pounds per capita per day,
a figure higher than the estimated state average. As indicated in Table 6, the current waste
stream amounts to 1,521 tons per week or 217 tons per day, based on a seven-day week.
Using these figures, waste stream estimates are projected to the year 2015 for Orange
burg County under alternate population and per capita waste generation assumptions that
range from 240 to 273 tons per day (Table 9). The projected waste stream for the county
based upon projected population change and daily average waste stream of5.12 pounds per
capita is 273 tons per day by the year 2015. An alternative projection at4.5 pounds per capita
per day estimates 240 tons per day in the waste stream, less than current estimates. Waste
stream estimates for the years 1990 and 2015 by census division are indicated in Figure 3,
based upon the lower per capita estimate. These alternate projections stress the importance
of waste stream targets in controlling the waste burden at the landfill.
To provide a better gauge of the projected waste stream under alternate policy targets,
Table 10 lists the projected waste stream under alternate per capita estimates and with and
without mandated waste reduction. Waste reduction targets are set at 30 percent on a per
capita basis as specified in the state solid waste legislation and the county plan. The figures
in Table 10 are based on projected population to the year 2000 because targets are to be
achieved six years after the state plan is approved. With a 30 percent waste reduction, and
an estimated 239.7 tons of solid waste per day, the waste stream at the landfill will need to be
redm;ed to 167.8 tons per day.
Half of this reduction can be met by removal of yard trash, land-clearing debris, waste
tires, and white goods. Currently, these items represent 14 percent of the waste stream so
that 37.3 tons per day would still need to be removed through other recycling and waste
reduction procedures. Alternate projections at 4.5 pounds per capita per day were run for
comparison. On balance, it appears that the waste to be landfilled or disposed of with other
means will amount to around 155 to 170 tons per day by the year 2000 with the waste
reduction target having been met.
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Table 7
Caropasitian of Waste Stream for Orangeburg County
A.

Residential-Commercial*
1. Yardwastes
2. Paper
3. Old corrugated cardboard (included
in2)
4. Plastic bottles
5. Metal
6. Miscellaneous plastics
7. Biodegradables
8. Other
9. Glass (containers)
Subtotal

B.

Paper-old corrugated cardboard
LSE
Metal
Wood (pallets, etc.)
CPTD
Miscellaneous

Subtotal

C.

Trees and stumps
Used Lumber
Paper-old corrugated cardboard
Constuction & Metals
Soil (dirt)
Roofing materials
Mixed materials

Subtotal
Q.

2
37

31.41
62.82
105.58
147.47
231.23
62.83

3
6
10
22
__Q

1,05150

100

Sludge
Ash
Yard Waste (bulk)
White goods
Furniture, rugs, etc.
Miscellaneous

Subtotal

%

41
4
4
3
_lQ

162.30

100

38

%

1
18
2
3
32
7

1.76
38.70
4.98
5.99
68.46
13.92
77.16

~

211.50

100
%

13
49
17
3
1

12.86
47.12
16.16
2.60
0.87
16.06

-1Z

95.70

100

1521.00
Total All Categories
*Based on table sort (composition and weights)
**Based on landfill gate records (source, category, and weights)
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66.62
62.44
6.36
6.19
4.22
16.44

Tons Per Week

Special Wastes**
1.
2.
3.
4.
5.
6.

20.94
389.18

Tons Per Week

Construction and Demolition**
1.
2.
3.
4.
5.
6.
7.

%

Tons Per Week

Industrial**
1.
2.
3.
4.
5.
6.

Tons Per Week

growing areas within the county. These figures suggest a further concentration of the
county population in areas adjacent to the city of Orangeburg. Still, other growth areas are
projected in the eastern part of the county including areas near to Lake Marion that include
the towns of Eutawville and Vance as well as Bowman, also situated to the east of the city of
Orangeburg.
Solid Waste Stream Assessment
An on-site waste stream assessment has been conducted at the Orangeburg County
landfill since April 1991 (Table 6). The initial phase of the assessment focused on waste
characterization using table sorts on site. Work crews handsorted residential and commer
cial waste shipments drawn at random. In Orangeburg County, table sorts of twenty
residential-commercial loads were conducted the first week in May.
These data were supplemented by gate records maintained by landfill operators to
document weight, category of waste stream, and source of waste. After scales were installed
at the landfill in early May, all trucks entering the landfill during operating hours have been
weighed. Adjustments are made for some commercial and city trucks entering during
nonoperating hours.
Table6
Waste Stream Assessment for Orangeburg County by Source
Tons Per Week

Category
Residential-commercial
Green boxes
Industrial
Construction-demolition
Special waste (sludge, ash, misc.)
Totals

854.3
197.2
162.3
211.5
95.7
1,521.0

%

56.2
13.0
10.7
13.9
~

100.0

The waste stream for Orangeburg County is estimated to be 79,092 tons per year, 1,521
tons per week, or 217 tons per day based on a seven-day week. It is estimated that 69.2
percent of the waste stream is generated by residential-commercial sources including green
box sites. The remainder of the waste stream is identified as industrial (10.7 percent),
construction and demolition (13.9 percent), and special wastes (6.3 percent).
Among residential-commercial waste, paper products (37 percent), biodegradables (14
percent), and plastics (13 percent) form the largest shares of the waste stream (Table 7). The
next largest categories include glass and metal, each at 6 percent. For industrial wastes,
individual categories are not well catalogued at this time because mostof that waste is mixed
waste and no individual sorts have been conducted. Used lumber, masonry materials, and
roofing materials are the major waste components of construction and demolition waste.
Among special wastes, sludge and bulk yard waste are the major waste categories.
11

tion of the recycling and solid wastes centers. When green boxes that contain yard waste are
brought to the landfill site, the yard waste will be separated and taken to the composting site.
The city and county should jointly equip and operate the composting site. A site for com
posting should be chosen by April 1992 Two potential sites exist: the current landfill at
Shaw Crossroads and the old landfill site on Cooke Street. As part of the evaluation for a
composting site, a study should be conducted for marketing the compost which should
initially include at least the use of the compost by the city and residents in the area. A
decision on the selection of a composting site should be made by agreement between the city
council and county council in May 1992.
A preliminary estimate for the cost of the composting site development and the initial
year of investment is $500,00. Costs include a tub grinder for chipping the wood wastes,
$200,000; a front-end loader for constructing windrows and other material handling needs,
$65,000; a compost windrow turner-aerator, $100,000; and site and operating costs plus
contingencies, $135,000.

Landfill
As noted earlier, the EPA landfill regulations indicate that by October 10, 1993, lined
Subtitle D landfills shall be used for the disposal of municipal solid wastes. Sumter County
has an application pending with the South Carolina Department of Health and Environ
mental Control for the construction of a lined landfill. This permit is expected to be received
by January 31, 1992. If by then no new landfill permit is received from DHEC, the county of
Sumter should evaluate other alternatives to a county owned and operated lined landfill.
This will entail investigating the possibility of a regional or private landfill for the disposal of
Sumter County's solid wastes. Monies for the lined landfill need to be included in the
Sumter County 1992-1993 budget.

Construction and Demolition Debris
Sumter County has a permit for an inert, construction and demolition landfill which
presently has a capacity ofmore than ten years. As much construction and demolition waste
as possible
should be diverted from the municipal solid waste landfill.
.
!

Litter Control
The city and county planning departments should review their litter control and codes
enforcement ordinances and policies and consider forming a joint department. The review
should begin in April 1992 and be completed in time for implementation of recommenda
tions in the 1992-1993 fiscal year.

Public Education
The citizens ofSumter County will play a major role in solving their solid waste manage
ment problems, therefore it is vital that public education become a priority. The success of
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any solid waste management program in Sumter County will depend on how well citizens
are informed about the economic and environmental benefits of the program. A citizen
education plan needs to include the following:

• Creating through the Keep America Beautiful system a better informed public: Complete
and unbiased information must be disseminated to the public which may include
merchants, churches, industries, Shaw Air Force Base, and other government agen
cies and agriculture groups. A variety of educational programs and techniques can
be employed, for example, demonstrations, news media, public forums, programs in
elementary and secondary schools and environmental group programs. Dissemi
nate information on recycling, reducing waste in the home and at work, understand
ing solid waste issues and services, and dispelling myths and misconceptions.

• Expanding and developing school programs: Continue what is already being done in the
classroom. Encourage more participation. Take recycling to the classroom by lobby
ing for inclusion in required studies and target one grade level and provide a set of 1
ssons to teachers at that level. Make curriculum and resource guides available to t
achers at all levels and provide presentations and guest speakers.

• Marketing the message to the community: Write to all major civic groups. Make contact
with local businesses and youth groups, churches, Shaw Air Force Base and agricul
ture groups. Make presentations and workshops. Write a newspaper guest column,
and take part in talk shows. Distribute a brochure or flyer through direct mail,
organizations' newsletters, utility or phone bill insert, print message on grocery bags,
and fast food tray liners.
By the spring of 1992, the Keep America Beautiful board will have established commit
tees to work with business and industry, the schools, local governments, neighborhoods
and civic organizations to promote solid waste management education, recycling, and litter
reduction. Activities planned to advance these goals are exhibits at community events, a
poster contest, participation in community festivals, a Christmas tree grinding program,
and promotion of Carolina Spring Clean Month, Keep America Beautiful Month, and Earth
Day.
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